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TABLEU..lA 

Volatile Organic Compounds, Area 1 Soil Samples, Zone A, Sample Al-MW-1-(14-15) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/11/2014 3131/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mglkg 
vs. Baseline 

Flag I (% rednctionl 

Total Volatile Organic Compounds (VOCs) by EPA Meihod 8260B 

1,1,1-Trichloroethane 0.00073 u 0.00076 u inc 
1, 1,2.,2-Tetrachloroethane 0.00086 u 0.00089 u inc 

1,1 ,2-Trichloroethane Ll J Ll J 0 

I, 1-Dichloroethane 0.56 0.65 inc 
I, 1-Dichloroetbene 0.016 0.0085 47 

1,2-Dicbloroethane 160 180 inc 

I ,2-Dichloropropane 0.0007 u 0.00073 u inc 
2-Butanone (1.1EK) 0.0019 u 0.0019 u 0 

2-Hexanone 0.001 u 0.001 u 0 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0015 u 0 

Acetone 0.0016 u 0.036 inc 

Benzene 0.074 0.04 46 

romodich!oromethane 0.00066 UE 0.00068 u inc 
Bromoform 0.0014 u 0.0014 u 0 

Bromomethane 0.00082 u 0.00085 u inc 

Carbon disulfide 0.00055 u 0.00056 u inc 

Carbon tetrachloride 0.0011 u 0.0012 u inc 
Chi oro benzene 0.006 0.003 J 50 

Chlorobromomethane 0.0018 u 0.0018 u 0 

Ch\oroethane 0.0014 u 0.0014 u 0 

Chlorofonn 6.80 8.1 u inc 

Chloromethane 0.0016 u 0.0017 inc 
cis-! ,2-Dich\oroethene 0.11 0.065 41 

cis-1 ,3-Dichloropropene 0.00054 u 0.00055 u inc 

Dibromochloromethane 0.00093 u 0.00096 u inc 
thylbenzene 0.001 u 0.001 J 0 

Methylene Chloride 0.065 0.048 26 

m-Xylene & p-Xylene 0.0015 u 0.0018 J inc 
a-Xylene 0.0011 u 0.0012 u inc 

Styrene 0.0007 u 0.00073 u inc 

etrachloroethene 0.083 0.049 41 
oluene 0.0015 J 0.0026 J inc 

trans-1,2-Dichloroetbene 0.13 0.07 46 

trans- I ,3-Dichloropropcne 0.00058 u 0.00059 u inc 

Trichloroethene 0.27 0.072 73 

Vinyl acetate 0.00092 u 0.00095 u inc 
Vinyl chloride 0.079 0.032 59 

1,2-Dichloroethene, Total 0.24 0.14 42 

Xylenes, Total 0.0011 u 0.0018 J inc 

"""" 1) Flags: 
U = ana.lyte wru; not dctcctcd at or above the SDL 
J = result is less than the MQL but greaier than or equal to the SDL and the concentration is an estimated value 
E .. result is greater than the UQL and the concentration is an estimat=d value 

2) inc- indicates an increase in the concentration relative to baseline or the previous injection event 

ISCO 

Al-MW-1 

(14-15) 

4/2212014 

Post-2nd Injection 

mg!kg 
FI vs. Baseline(% V$. Post-1st(% 

ag reduction) reduction) 

0.00069 u 5 9 

0.00081 u 6 9 

2.4 inc inc 
1.4 inc ino 

0.052 inc inc 
250 inc inc 

0.00066 u 6 10 

0.0018 u 5 5 

0.00094 u 6 6 

0.0014 u 7 7 

0.05 inc inc 
0.49 inc inc 

0.00061 u 8 10 

0.0013 u 7 7 

0.00077 u 6 9 

0.00051 u 7 9 
0.001 u 9 17 

0.009 inc inc 
0.0017 u 6 6 

0.0013 u 7 7 

14.0 inc inc 
0.0015 u 6 12 

0.61 inc inc 
0.0005 u 7 9 
0.00087 u 6 9 
0.0011 J ino inc 
0.15 inc inc 

0.0014 u 7 22 

0.001 u 9 17 

0.00066 u 6 10 
0.42 inc inc 

0.0025 J inc 4 

0.87 inc inc 
0.00054 u 7 8 

0.71 inc inc 
0.00086 u 7 9 

0.65 inc inc 
1.5 inc inc 

0.001 u 9 44 
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5!13/2014 

Post-3nd Injeetion 

mg/kg 
F1a vs. Baseline(% vs. Post-2nd (% 

g reduction) reduction) 

0.00072 u 1 inc 
0.00085 u 1 ino 

1.2 inc so 
0.69 inc 51 

0.017 inc 67 
170 inc 32 

0.00069 u I inc 
0.011 inc inc 

0.00099 u I inc 
0.0014 u 7 0 

0.092 inc inc 
0.14 inc 71 

0.0015 J inc inc 
0.0013 u 7 0 

0.00081 u 1 inc 

0.00054 u 2 inc 
0.0011 u 0 inc 
0.0046 J 23 49 

0.0017 u 6 0 

0.0014 u 0 inc 
7.9 inc 44 

0.0016 u 0 inc 
0.18 inc 70 

0.00053 u 2 inc 
0.00092 u I inc 

0.001 u 0 9 
0.098 inc 35 

0.0015 u 0 inc 
0.0011 u 0 inc 
0.00069 u 1 inc 

0.2 inc 52 
0.0014 u 7 44 

0.23 inc 74 

0.00057 u 2 inc 
0.28 inc 61 

0.00091 u 1 inc 
0.091 inc 86 

0.0011 u 100 100 

9/tL L_ _________ inc inc 
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TABLEB~lB 

Volatile Organic Compounds, Area 1 Soil Samples, Zone A. Sample Al-MW-1-(15-16) 

Formosa Pilot Treatability Study 

Location ID: 
Sample Depth (ft bgs): 

Sample Date: 3/11/2014 3/31/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mg/kg Flag (~vs. Baseline ~ 
%reduction 

Total Volatile Organic Compmmds (VOCs) hy EPA Method 8260B 

1,1,1-Trichloroethane 0.00082 u 0.00083 u inc 

1, 1,2,2-Tetrachloroethane 0.00097 u 0.00098 u inc 

l, 1,2-Trichloroethane 1.2 1 L3 1 inc 

1, 1-Dichloroethane 0.88 1.2 inc 

1, 1-Dichloroethene O.Ql5 0.037 inc 

1 ,2-Dichloroethane 250 210 16 

1 ,2-Dichloropropane 0.00079 u 0.0008 u inc 

2-Butanone (MEK) 0.0021 u 0.0021 u 0 

2-Hexanone 0.0011 u 0.0011 u 0 

4-Methy!-2-pentanone (MIBK) 0.0016 u 0.0016 u 0 

Acetone 0.0018 u 0.021 inc 

~enzene 0.33 0.13 61 

~romodichloromethane 0.00073 u 0.00074 u inc 

Bromoform 0.0015 u 0.0015 u 0 

~romomethane 0.00092 u 0.00093 u inc 

Carbon disulfide 0.00061 u 0.00062 u inc 

Carbon tetrachloride 0.0013 u 0.0013 u 0 

Chi oro benzene 0.0067 0.0072 inc 

Chlorobromomethane 0.002 u 0.002 u 0 

Chloroethane 0.0016 u 0.0016 u 0 

Chloroform 9.5 11 inc 

Chloromethane 0.0018 u 0.0019 u inc 

cis-1,2-Dichloroethene 0.34 0.15 56 

cis-1,3-Dichloropropene 0.0006 u 0.00061 u inc 

Dibromochloromethane 0.001 u 0.0011 u inc 

Ethylbem:ene 0.0011 u 0.0013 1 inc 

Methylene Chloride 0.063 0.099 inc 

m-Xylene & p-Xylene 0.0017 u 0.0017 u 0 

a-Xylene 0.0013 u 0.0013 u 0 

St)Tene 0.00079 u 0.0008 u inc 

etrachloroethene 0.37 0.14 62 

oluene 0.002! J 0.0031 J inc 

trans-! ,2-Dichloroethene 0.6 0.22 63 

trans-1,3-Dichloropropene 0.00064 u 0.00065 u inc 

Trichloroethene 0.53 0.19 64 

Vinyl acetate 0.001 u 0.001 u 0 

Vinyl chloride 0.072 0.18 inc 

1,2-Dichloroethene, Total 0.94 0.37 61 

Xylenes, Total 0.0013 u 0.0013 u 0 

~ 
I) Flags: 

U"' analytc was not detected at or above the SDL 
J =result is less than th~ MQL but greater than or equal to the SDL and the concenuation is an estimated value 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection event 

ISCO 

Al-MW-1 

{15-16) 

4/22/2014 

Post-2nd Injection 

mg!kg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) nlduction) 

0.00066 u 20 20 

0.00078 u 20 20 

LS 1 inc inc 

0.71 19 41 

0.0065 57 82 

210 16 0 

0.00063 u 20 21 

0.0096 inc inc 

0.0009 u 18 18 

0.0013 u 19 19 

0.047 inc mo 

0.024 93 82 

0.00059 u 19 20 

0.0012 u 20 20 

0.00074 u 20 20 

0.00049 u 20 21 

0.001 u 23 23 

0.0017 1 75 76 

0.0016 u 20 20 

0.0012 u 25 2S 

8.2 14 2S 

0.0015 u 17 21 

0.048 86 68 

0.00048 u 20 21 

0.00084 u 16 24 

0.00091 u 17 30 

0.051 19 48 

0.0014 u 18 18 

0.001 u 23 23 

0.00063 u 20 21 

0.051 86 64 

0.0017 1 19 4S 

0.054 91 75 

0.00052 u 19 20 

0.062 88 67 

0.00083 u 17 17 

0.041 43 77 

0.1 89 73 

0.001 u 23 23 
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5/13!2014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd(% 

ag reduction) reduction) 

0.0017 1 inc inc 

0.0019 u inc inc 

0.74 1 38 51 

0.46 1 48 35 

0.065 inc inc 

140 44 33 

0.0016 u inc inc 

0.014 1 inc inc 

0.0022 u inc inc 

0.0032 u inc inc 

0.0036 u inc 92 

0.2 39 inc 

0.0034 J inc inc 

0.003 u inc inc 

0.0018 u inc inc 

0.0012 u inc inc 

0.0025 u inc inc 

0.01 J inc inc 

0.0039 u inc inc 

0.0031 u inc inc 

6.1 36 26 

0.0036 u inc inc 

0.2 41 inc 

0.0012 u inc inc 

0.0021 u inc inc 

0.0022 u inc inc 

0.11 inc inc 

0.0033 u inc inc 

0.0025 u inc inc 

0.0016 u inc inc 

0.31 16 inc 

0.003 u inc inc 

0.3 so inc 

0.0013 u inc inc 

0.32 40 inc 

0.002 u inc inc 

0.15 inc inc 

0.5 47 inc 

0.0025 u inc inc 
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TABLEB-lC 

Vollltile Organic Compound!, Area 1 Soil Samples, Zone A, Sample Al~MW-2-(13-14) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/10/2014 313112014 

Baseline Port-1st Injection 

Constituent mg!kg Flag1 mg/kg 
F vs. Baseline 

lag (% reductioni 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1,1-Trichloroethane 0.00088 u 0.00079 u 10 

1,1 ,2,2-Tetrachloroethane 0.001 u 0.00093 u 7 

I, I ,2-Trichloroethane 0.4 J 0.6 J inc 

1, 1-Dichloroethane 0.027 0.4 inc 

1, 1-Dichloroethene 0.0015 u 0.0062 inc 

1 ,2-Dichloroethane 0.044 64 inc 

1,2-Dichloropropane 0.00085 u 0.00076 u 11 

2-Butanone (MEK) 0.0023 u 0.002 u 13 

2-Hexanone 0.0012 u 0.0011 u 8 

4-Methyl-2-pentanone (MIBK) 0.0018 u 0.0016 u 11 

Acetone 0.002 u 0.0018 u 10 

Benzene 0.0012 J 0.025 inc 

romodichloromethane 0.00079 u 0.00071 1J 10 

Bromoform 0.0016 u 0.0015 u 6 

Bromomethane 0.00099 u 0.00089 u 10 

Carbon disulfide 0.00066 u 0.00059 u 11 

Carbon tetrachloride 0.0013 u 0.0012 u 8 

Chlorobenzene 0.0011 u 0.0015 J inc 

Ch!orobromomethane 0.0021 u 0.0019 u 10 

Chloroethane 0.0017 u 0.0015 u 12 

. Chloroform 1.1 5.1 inc 

Chloromethane 0.002 u 0.0018 u 10 

cis-1 ,2-Dichloroethene 0.0035 J 0.035 inc 

cis-1,3-Dichloropropene 0.00064 u 0.00058 u 9 

Dibromochloromethane 0.0011 u 0.001 u 9 

Ethyl benzene 0.0012 u 0.0011 u 8 

Methylene Chloride 0.0026 u 0.02 inc 

m-Xylene & p-Xylene 0.0018 u 0.0016 u 11 

a-Xylene 0.0013 u 0.0012 u 8 

Styrene 0.00085 u 0.00076 u 11 

T etrachloroethene 0.003 J 0.033 rno 
oluene 0.0016 J 0.0024 J inc 

trans-! ,2-Dichloroethene 0.0062 0.056 inc 

!trans-I ,3-Dichloropropene 0.00069 u 0.00062 u 10 

T rich1oroethene 0.0069 0.047 inc 

Vinyl acetate 0.0011 u 0.001 u 9 

Vinyl chloride 0.0011 u 0.021 inc 

i 1,2-Dich!oroethene. Total 0.0097 J 0.091 inc 

j Xylenes, Total 0.0013 u 0.0012 u 8 

"'"" !) Flags: 
U"' analyte Was not detected at or above the SDL 
J '"' result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection eVCDL 

ISCO 

Al-MW-2 

(13-14) 

4/22/2014 

Post-2nd Injection 

mg/kg Fla vs. Baseti.ne (% vs. Post-~st (% 
g reduction) reduct•on) 

0.033 inc inc 

0.00069 u 31 26 

0.58 J inc 3 

0.067 inc 83 

0.0015 J 0 76 

49 inc 23 

0.00057 u 33 25 

0.0015 u 35 25 

0.0008 u 33 27 

0.0012 u 33 25 

0.015 inc inc 

0.0033 J inc 87 

0.00053 u 33 25 

0.0011 u 31 27 

0.00066 u 33 26 

0.00044 u 33 25 

0.0009 u 31 25 

0.00076 u 31 49 

0.0014 u 33 26 

0.0011 u 35 27 

3.6 inc 29 

0.0013 u 35 28 

0.0073 inc 79 

0.00043 u 33 26 

0.00075 u 32 25 

0.00081 u 33 26 

0.0092 inc 54 

0.0012 u 33 25 

0.0009 u 31 25 

0.00057 u 33 25 

0.013 inc 61 

0.0011 u 31 54 

0.014 inc 75 

0.00046 u 33 26 

0.014 inc 70 

0.00074 u 33 26 

0.0046 J inc 78 

0.021 inc 77 

0.0009 u 31 25 
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5/13/2014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd(% 

ag reduction) reduction) 

0.00059 u 33 98 

I 
0.00070 u 30 inc 

0.14 65 76 

0.032 inc 52 

0.0025 J inc inc I 

32 inc 35 

0.00057 u 33 0 

0.004 J inc inc 

0.00081 u 33 inc 

0.00120 u 33 0 

0.12 inc inc 

0.0021 J inc 36 

0.00053 u 33 0 

0.0011 u 31 0 

0.00067 u 32 inc 

0.00044 u 33 0 

0.00091 u 30 inc 

! 0.00077 u 30 inc 

0.0014 u 33 0 

0.0011 u 35 0 

1.2 inc 67 

I 

0.00]3 u 35 0 

0.0054 inc 26 

0.00043 u 33 ' 0 

0.00075 u 32 0 

0.00082 u 32 inc 
I 0.0069 J inc 25 

0.0012 u 33 0 

0.00091 u 30 inc 

0.00057 u 33 0 I 

0.00630 inc 52 ' 

0.00!10 u 31 0 

0.0083 inc 41 

0.00046 u 33 0 I 

0.0083 inc 41 

0.00075 u 32 inc 

0.0092 inc inc 

0.014 inc 33 
I 

0.00091 u 30 inc 
' 



- - - - - - - - - - - - -
TABLEB-lD 

Volatile Organic Compounds, Area 1 Soil Samples, Zone A, Sample Al~MW-2-(16-17) 

Formosa Pilot Treatability Study 

Location ID: 

S.ample Depth (ft bgs): 

Sample Date: 3/10/2014 313112014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mglkg 
Fl vs. Baseline 

ag (% reduetion)1 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, l, 1-Trichloroethane 0.00076 u 0.00085 u mo 

1, 1,2,2-Tetrachloroethane 0.00089 u 0.001 u inc 

1,1 ,2-Trichloroethane 0.92 J 0.77 J 16 

1,1-Dich\oroethane 0.54 0.49 9 

1,1 ~Dichloroethene 0.003 J 0.0043 J inc 

I ,2-Dichloroethane 120 250 inc 

1 ,2-Dichloropropane 0.00072 u 0.00081 u inc 

2-Butanone (MEK) 0.0019 u 0.0022 u inc 

jZ-Hexanone 0.001 u 0.0012 u inc 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0017 u inc 

Acetone 0.0017 u 0.0091 J inc 

Benzene 0.02 0.03 inc 

Broroodichloromethane 0.00067 u 0.00076 u inc 

Bromoform 0.0014 u 0.0016 u inc 

Broroomethane 0.00085 u 0.00095 u inc 

Carbon disulfide 0.00056 u 0.00063 u inc 

Carbon tetrachloride 0.0012 u 0.0013 u inc 

Chlorobenzene 0.0015 J 0.0017 J inc 

Chlorobromomethane 0.0018 u 0.002 u inc 

Chloroethane 0.0014 u 0.0016 u inc 

Chloroform 6.6 6.3 5 

Chloromethane 0.0017 u 0.0019 u inc 

cis-! ,2-Dichloroethene 0.03 0.038 inc 

cis-1 ,3-Dichloropropene 0.00055 u 0.00062 u inc 

~ibromochlorornethane 0.00096 u 0.0011 u inc 

Ethyl benzene 0.001 u 0.0012 J inc 

Methylene Chloride 0.019 0.021 inc 

ro-Xylene & p-Xylene 0.0016 u 0.0017 u inc 

o-Xylene 0.0012 u 0.0013 u inc 

Styrene 0.00072 u 0.00081 u inc 

Tetrachloroethene 0.018 0.025 "" Toluene 0.0014 u 0.0028 J inc 

trans-1,2-Dichloroethene 0.037 0.045 inc 

trans-! ,3-Dichloropropene 0.00059 u 0.00066 u inc 

richloroethene 0.34 0.041 88 

Vinyl acetate 0.00095 u 0.0011 u inc 

Vinyl chloride 0.013 0.014 inc 

1,2-Dich!oroethene, Total 0.067 0.083 inc 

Xylenes, Total 0.0012 u 0.0013 u inc 

""'"" 1) Flags: 
U = analytc was nat dctcctcdat or above the SDL 

J =result is less than the MQL bot greater than or equal to the SOL and the concentration is an estimated value 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection event 

rsco 

Al-MW-2 
(16-17) 

4/22/2014 

Post-2nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00072 u 5 15 

0.00085 u 4 15 

0.66 J " 14 

0.23 J 57 53 

0.027 inc inc 

1\0 8 56 

0.00069 u 4 15 

0.0019 u 0 14 

0.00098 u 2 18 

0.0014 u 7 18 

0.0016 u 6 82 

0.075 inc inc 

0.00064 u 4 16 

0.0013 u 7 19 

0.00081 u 5 IS 

0.00054 u 4 14 

0.0011 u ' IS 

0.0034 J inc inc 

0.0017 u 6 15 

0.0014 u 0 13 

3.3 50 48 

0.0016 u 6 16 

0.09 inc inc 

0.00053 u 4 IS 

0.00092 u 4 16 

0.00099 u I 18 

0.044 inc inc 

0.0015 u 6 12 

0.0011 u ' IS 

0.00069 u 4 15 

0.1 inc inc 

0.0016 J inc 43 

0.17 inc inc 

0.00057 u 3 14 

0.14 59 inc 

0.00091 u 4 17 

O.ll inc inc 

0.26 ino inc 

0.0011 u 8 IS 
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5/13/2014 

Post-3nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.0034 J inc inc 

0.00082 u 8 4 

0.69 J 25 inc 

0.53 2 inc 

0.017 inc 37 

120 0 inc 

0.00067 u 7 3 

0.0043 J inc inc 

0.00095 u 5 3 

0.0014 u 7 0 

0.0016 u 6 0 

0.05 inc 33 

0.0011 J inc inc 

0.0013 u 7 0 

0.00078 u 8 4 

0.00052 u 7 4 

0.0011 u 8 0 

0.0023 J inc 32 

0.0017 u 6 0 

0.0013 u 7 7 

6.8 inc inc 

0.0016 u 6 0 

0.066 inc 27 

0.00051 u 7 4 

0.00089 u 7 3 

0.00096 u 4 3 

0.054 inc inc 

0.0014 u 13 7 

0.0011 u ' 0 

0.00067 u 7 3 

0.074 inc 26 

0.0013 J 7 19 

0.11 inc 35 

0.00055 u 7 4 

0.24 29 inc 

0.00088 u 7 3 

0.08 inc 27 

0.18 inc 31 

0.0011 u 8 0 
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TABLEB-lE 

Volatile Organic Compounds, Area 1 Soil Samples, Zone A, Sample Al-MW-3-(13-14) 

Fonnosa Pilot Treatability Study 

Location ID: 

Sample Depth (rt bgs): 

Sample Date: 3110/2014 3/31/:2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mglkg 
vs. Baseline 

Flag 1% reduction l 

Total VolaJile Organic Compounds (VOCs) by EPA Meihod 8260B 

1, 1,1-Trichloroethane 0.00077 u 0.00074 u 4 

1, I ,2,2-Tetrachloroethane 0,0009 u 0.00086 u 4 

1, 1 ,2-Trichloroethane 0.084 0.062 26 

1, 1-Dichloroethane 0.03 0.047 inc 

1,1-Dichloroethene 0.0013 u 0.0023 J inc 

1 ,2-Dichloroethane 0.018 0.098 inc 

1,2-Dichloropropane 0.00074 u 0.00071 u 4 

2-Butanone (MEK) 0.002 u 0.0019 u 5 . 

2-Hexanone 0.001 u 0.001 u 0 

4-Methy\-2-pentanone (MIBK) 0.0015 u 0.0015 u 0 

Acetone 0.0017 u 0.0016 u 6 

Benzene O.OOOB J 0.0042 J inc 

Bromodichloromethane 0.00068 u 0.00066 u 3 

romofonn 0.0014 u 0.0014 u 0 

Bromomethane 0.00086 u 0.00082 u 5 

Carbon disulfide 0.00057 u 0.00055 u 4 

Carbon tetrachloride 0.0012 u 0.0011 u 8 

Chlorobenzene 0.00099 u 0.00095 u 4 

Chlorobromomethane 0.0018 u 0.0018 u 0 

Chloroethane 0.0015 u 0.0014 u 7 

Chloroform 0.97 2 inc 

Chloromethane 0.0017 u 0.0016 u 6 

cis-1 ,2-Dichloroethene 0.0075 O.Dl5 inc 

cis-! ,3-Dich\oropropene 0.00056 u 0.00054 u 4 

Dibromochloromethane 0.00097 u 0.00093 u 4 

Ethyl benzene 0.0011 u 0.001 u 9 

Methylene Chloride 0.0023 u 0.0022 u 4 

m-Xylene & p-Xylene 0.0016 u 0.0015 u 6 

a-Xylene 0.0012 u 0.0011 u 8 ,_, 0.00074 u 0.00071 u 4 

Tetrachloroethene 0.004 J 0.0096 inc 

Toluene 0.0014 u 0.0023 J inc 

!trans-1,2-Dich!oroethene 0.022 0,051 inc 

trans-1,3-Dichloropropene 0.0006 u 0.00058 u 3 

Trichloroethene 0.014 0.028 inc 

Vinyl acetate 0.00096 u 0.00092 u 4 

Vinyl chloride 0.00093 u 0.0035 J inc 

1,2-Dichloroethene, Total 0.03 0.066 inc 

lxvlenes, Total 0.0012 u 0.0011 u 8 

~ 
1) Flags: 

U "' :malyte was not detected at or above the SOL 
J "'result is less than the MQL but greater than or equal to the SOL and the conccntrotion is :m estimated value 

2) inc- indicates an inen:asc in the concentration relative to baseline onhe previous injection event 

ISCO 

l\1-MW-3 

(13-14) 

412212014 

Post-2nd Injection 

mglkg 
Fla vs. Baseline(% vs. Post-1st(% 

g redu(!tion) reduction) 

0.00071 u 8 4 

0.00084 u 7 2 

0.25 J inc mo 
0.11 inc inc 

0.0044 J inc inc 

15 inc inc 

0.00069 u 7 3 

0.0018 u 10 5 
0.00097 u 3 3 

0.0014 u 7 7 

0.019 inc inc 

0.0045 J inc inc 

0.00064 u 6 3 

0.0013 u 7 7 

0.0008 u 7 2 

0.00053 u 7 4 

0.0011 u 8 0 

0.00093 u 6 2 

0.0017 u 6 6 

0.0014 u 7 0 

3.1 inc inc 

0.0016 u 6 0 

0.031 inc inc 

0.00052 u 7 4 

0.00091 u 6 2 

0.001 J 9 0 

0.011 inc inc 

0.0015 u 6 0 

0.0011 u 8 0 

0.00069 u 7 3 

0.024 inc inc 

0.0024 J inc mo 
0.074 inc inc 

0.00056 u 7 3 
0.053 inc inc 

0.0009 u 6 2 

0.0076 J inc inc 

O.ll inc inc 

0.0011 u 8 0 
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5/13/2014 

Post-3nd Injection 

mgfkg Fla vs. Baseline(% vs. Post-2nd(% 
g reduction) reduction) 

0.00079 u inc inc 

0.00093 u inc inc 

0.11 inc 56 

0.068 inc 38 

0.0049 J inc inc 

45 inc inc 

0.00076 u inc inc 

0.0035 J inc inc 

0.0011 u inc inc 

0.0016 u inc inc 

O.OOIB u inc 91 

0.0076 inc inc 

0.0007 u inc inc 

0.0015 u inc inc 

0.00088 u inc inc 

0.00059 u inc inc 

0.0012 u 0 inc 

0.001 u inc inc 

0.0019 u inc inc 

0.0015 u 0 inc 

4.8 inc inc 

0.0018 u inc inc 

0.026 inc 16 

0.00058 u inc inc 

0.001 u inc inc 

0.0011 u 0 inc 

0.0089 J inc 19 

0.0016 u 0 inc 

0.0012 u 0 inc 

0.00076 u inc inc 

0.016 inc 33 

0.0016 J inc 33 

0.06 inc 19 

0.00062 u inc mo 
0.037 inc 30 

0.00099 u inc inc 

0.024 inc inc 

0.086 inc 22 

0.0012 u 0 inc 
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TABLEB-lF 

Volatile Organic Compounds, Ar9. 1 Soil Samples, Zone A, Sample Al*MW-3-(16-17) 

Formosa Pilot Treatability Study 

rsco 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/10/2014 3/3112014 

Baseline Post-1st Injection 

Constituent mg/kg Flagl mglkg 
vs. Baseline 

Flag (% reduction)1 mglkg 

Total Volatile Organic Compounds (VOCS) by EPA Method 8260B 

1,1, 1-Trichloroethane 0.00074 u 0.00079 u inc 0.0007 

1,1 ,2,2-Tetrachloroethane 0.00087 u 0.00093 u inc 0.00083 

1.1 ,2-Trichloroethane 0.29 J 0.054 81 0.44 

1, 1-Dichloroethane 0.081 0.049 40 0.25 

I, 1-Dichloroethene 0.0045 J 0.0041 J 9 0.0079 

1 ,2-Dichloroethane 53 13 75 70 

1 ,2-Dichloropropane 0.00071 u 0.00076 u inc 0.00068 

2-Butanone (!v[EK) 0.0019 u 0.002 u inc 0.0018 

·Hexanone 0.001 u 0.0011 u inc 0.00096 

4-Methyl-2-pentanone (.MIBK) 0.0015 u 0.0016 u inc 0.0014 

cetone 0.0017 u 0.03 inc 0.0063 

Benzene 0.031 0.014 55 0.032 

Bromodichloromethane 0.00066 u 0.00071 u inc 0.00063 

Bromoform 0.0014 u 0.0015 u inc 0.0013 

Bromomethane 0.00083 u 0.00089 u inc 0.00079 

Carbon disulfide 0.00055 u 0.00059 u inc 0.00052 

Carbon tetrachloride 0.0011 u 0.0012 u inc 0.0011 

Chi oro benzene 0.0015 J 0.001 u 33 0.0012 

Chlorobromomethane 0.0018 u 0.0019 u inc 0.0017 

Cb!oroethane 0.0014 u 0.0015 u inc 0.0013 

Chloroform 3.7 2.2 41 4.4 

Chloromethane 0.0017 u 0.0018 u inc 0.0016 

cis-1,2-Dichloroethene 0.041 0.019 54 0.042 

cis-1,3-Dichloropropene 0.00054 u 0.00058 u inc 0.00051 

Dibromochloromethane 0.00094 u 0.001 u inc 0.00089 

Ethyl benzene 0.001 u 0.0011 u inc 0.00097 

Methylene Chloride 0.017 0.0041 J 76 0.016 

m-Xylene & p-Xylene 0.0015 u 0.0016 u inc 0.0014 

a-Xylene 0.0011 u 0.0012 u inc O.OOll 

Styrene 0.00071 u 0.00076 u inc 0.00068 

T etrachloroethene 0.024 0.018 25 0.026 

oluene 0.0014 u 0.0023 1 inc 0.0021 

trans-! ,2-Dichloroethene 0.072 0.056 22 0.071 

trnns-1 ,3-Dichloropropene 0.00058 u 0.00062 u inc 0.00055 

richloroethene 0.047 0.03 36 0.049 

Vinyl acetate 0.00093 u 0.001 u inc 0.00088 

Vinyl chloride 0.023 O.QJ8 22 0.031 

1,2-Dichloroethene, Total 0.11 0.075 32 0.11 

Xylenes, To.~l_ -
_0.0011 _y_ L O.O_Ql~- _U ___ inc __ ~,oq.!.l_ 

~ 
1) Flags: 

U = analytc was not dl:tectedat or above the SOL 
J"' result is less than th<: MQL but great..,- !han or equal to the SDL and the ronccntrntion is an estimated val\.!c 

2) inc • indicati:S an incr=ase in the concentration relative to baseline or the previous injection event. 
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Al-MW-3 

(16-17) 

4122/2014 

Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction) reduction) 

u 5 11 

u 5 11 

J inc inc 

inc inc 

inc inc 

inc inc 

u 4 ll 

u 5 10 

u 4 13 

u 7 13 

J inc 79 

inc inc 

u 5 ll 

u 7 13 

u 5 ll 

u 5 12 

u 0 8 

1 20 inc 

u 6 ll 

u 7 13 

inc iM 

u 6 ll 

inc inc 

u 6 12 

u 5 ll 

u 3 12 

6 inc 

u 7 13 

u 0 8 

u 4 l! 
inc inc 

J inc 9 

I inc 

u 5 11 

inc inc 

u 5 12 

inc inc 

0 inc 

L....1!... ... 0 8 

~ - ~ -o· "'",·-·.;... 

5/13/2014 

Post-Jnd Injection 

mg/kg Flag vs. BaseJi_ne (% vs. Post-2.nd (% 
reduction) reduct•on) 

0.00085 u inc inc 
I 

0.00099 u inc inc 

0.13 55 70 

0.1 inc 60 

0.012 inc inc 

65 inc 7 

0.00081 u inc inc 

0.004 J inc inc 

0.0012 u inc inc 

0.0017 u inc inc 

0.0019 u inc 70 

0.028 10 13 

0.00075 u inc inc 

0.0016 u inc inc 

0.00095 u inc inc 

0.00063 u inc ino 

0.0013 u inc inc 

0.0011 u 27 8 

0.002 u inc inc 

0.0016 u inc inc 

5.1 inc inc 

0.0019 u inc inc 

0.044 inc inc 

.0.00062 u inc inc 

0.0011 u inc inc 

0.0012 u inc inc 

0.014 18 13 

0.0017 u inc inc 

0.0013 u inc inc 

0.00081 u inc inc 

0.03 inc inc 

0.0021 1 inc 0 

0.11 inc inc 

0.00066 u inc inc 

0.065 inc inc 

0.0011 u inc inc 

0.068 inc inc 

0.15 inc inc 

0.0013 u inc ino 
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TABLEB-lA 

Volatile Organic Compound!, Area 1 Soil Samples, Zone B, Sample Al-'MW-1-(39-40) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/13/2014 313112014 

Baseline Post.lst Injection 

Constituent mg/kg Flag1 mglkg 
F vs. Baseline 

lag 1% reduction 2 

Total Volatile Organic Compounds (VOCS) by EPA Method 8260B 

I, 1, 1· Trichloroethane 0.00071 u 0.00087 u inc 

1, I ,2,2-Tetrachloroethane 0.00084 u 0.001 u inc 

I, 1 ,2· Trichloroethane 0.51 J 0.99 J inc 

I, 1-Dichloroetham: 0.12 O.ll 8 

1, 1-Dichloroethene 0.03 O.Ql 1 63 

1 ,2-Dich\oroethane 6S 130 inc 

1,2-Dichloropropane 0.00069 u 0.00084 u i~ 

2-Butanone (MEK) 0.0018 u 0.0022 u inc 

2-Hexanone 0.00097 u 0.0012 u inc 

4-Methy\-2-pentanone (MIBK) 0.0014 u 0.0017 u inc 

Acetone 0.0016 u 0.002 u inc 

Benzene 0.051 0.038 25 

Bromodichloromethane 0.00064 u 0.00078 u inc 

Bromoform 0.0013 u 0.0016 u inc 

(Bromomethane 0.0008 u 0.00098 u inc 

Carbon disulfide 0.00053 u 0.00065 u inc 

Carbon tetrachloride 0.0011 u 0.0013 u inc 

Chlorobenzene 0.0027 J 0.0019 J 30 

Chlorobromomethane 0.0017 u 0.0021 u inc 

Ch\oroethane 0.0014 u 0.0017 u inc 

Chloroform 2.6 6.8 inc 

Chloromethane 0.0016 u 0.002 u inc 

cis-! ,2-Dichloroethene 0.068 0.046 32 

cis-1 ,3-Dichloropropene 0.00052 u 0.00064 u inc 

!oibromochloromethane 0.0009! u 0.0011 u inc 

thylbenzene 0.00098 u 0.0012 u inc 

Methylene Chloride 0.019 B 0.019 0 

m-Xylene & p-Xylene 0.0015 u 0.0018 u inc 

a-Xylene 0.0011 u 0.0013 u inc 

Styrene 0.00069 u 0.00084 u inc 

Tetrachloroethene 0.051 0.039 24 

Toluene 0.0017 J 0.0024 J inc 

trans-1,2-Dich\oroethene 0.052 0.072 inc 

trans-1,3-Dichloropropene 0.00056 u 0.00069 u inc 

rrrichloroethene 0.08 0.059 26 

Vinyl acetate 0.0009 u 0.0011 u inc 

Vinyl chloride 0.045 0.033 27 

1,2-Dichloroethene, Total 0.12 0.12 0 

~-'!_2tal 0.0011 u 0.0013 u inc 

"""" 1) Flags: 
U "' analyte was not d~tcctcd at or above the SDL 
J =result is Jess than the MQL but greatcrthan or =qual to the SDL and the conccntrntion is an estimated v::Llue 
B = compound was found in the blank and the sample 

2) inc- indicates :m increase in the concentration relative to baseline or the previous injection event 

ISCO 

Al-MW-1 

(39-40) 

4/22/2014 

Post-2nd Injection 

mglkg 
Fla vs. Baseline(% vs. Post-1st(% 

g reduction) reduction) 

0.00088 u '"' inc 

0.001 u inc 0 

2.1 J inc inc 

1.3 inc inc 

0.14 inc inc 

330 inc inc 

0.00084 u inc 0 

0.0023 u inc inc 

0.0012 u inc 0 

0.0017 u inc 0 

0.0042 J inc inc 

0.47 inc inc 

0.00078 u inc 0 

0.0016 u inc 0 

0.00098 u inc 0 

0.00065 u inc 0 

0.0013 u inc 0 

0.0067 inc inc 

0.0021 u inc 0 

0.0017 u inc 0 

14 inc inc 

0.002 u inc 0 

0.61 inc inc 

0.00064 u inc 0 

0.0011 u inc 0 

0.0012 u inc 0 

0.072 inc inc 

0.0018 u inc 0 

0.0013 u inc 0 

0.00084 u inc 0 

0.37 inc inc 

0.0016 u 6 33 

0.69 inc inc 

0.00069 u inc 0 

0.65 u inc inc 

0.0011 inc 0 

0.43 J inc inc 

1.3 inc inc 

0.0013 u inc 0 
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5/13/2014 

Post-3nd Injection 

mg!kg 
FI vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.0046 inc inc 

0.00072 u 14 28 

14 J inc 33 

12 inc 8 

0.05 inc 64 

290 inc 12 

0.00065 J 6 23 

0.0044 J inc inc 

0.00083 u 14 31 

0.015 inc inc 

O.Ql7 inc inc 

0.086 inc 82 

0.0016 J inc inc 

0.0011 u IS 31 

0.00069 u 14 30 

0.0062 J inc inc 

0.00093 u IS 28 

0.0029 J inc 57 

0.0015 u 12 29 

0.0012 u 14 29 

13 inc 7 

0.0014 u 13 30 

O.ll inc 82 

0.00045 u 13 30 

0.00078 u 14 29 

0.00084 u 14 30 

0.043 inc 40 

0.0013 u 13 28 

0.00093 u IS 28 

0.00059 u 14 30 

0.074 inc 80 

0.0013 J 24 19 

0.12 inc 83 

0.00048 u 14 30 

0.63 inc 3 

0.00077 u 14 30 

0.099 inc 77 

0.23 inc 82 

0.00093 u IS 28 
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TABLEB·lB 

Volatile Organic Compounds., Area 1 Soil Sample.'!, Zone B. SampleAl·MW-1-(40-41) 

Fenno sa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/13/2014 3131!2014 

Baseline Post-1st Injection 

Constituent mg/kg Flag1 rng/kg 
F1 vs. Baseline 

ag (% reduction)1 

Total Volatile Organic Compounds (VOQ) by EPA MeJIJOd 8260B 

1 ,1, 1-Trichloroethane 0,001 u 0.00074 u 26 

1,1 ,2,2-Tetrachloroethane 0.0012 u 0.00087 u 28 

I, I ,2-Trichloroethane 0.38 1 0,15 61 

1, 1-Dichloroethane 0.31 0.076 75 

1, 1-Dich\oroethene 0.0071 O.Ql5 inc 

1,2-Dichloroethane 66 57 14 

1,2-Dichloropropane 0.001 u 0.00071 u 29 

2-Butanone (MEK) 0.0027 u 0.0019 u 30 

2-Hexanone 0.0014 u 0.001 u 29 

4-Methyl-2-pentanonc (MIBK) 0.0021 u 0.0015 u 29 

Acetone 0.0024 u 0.0017 u 29 

~enzene 0.02 0.026 inc 

Bromodich\oromethane 0.00093 u 0.00066 u 29 

Bromoform 0.0019 u 0.0014 u 26 

Bromomethane 0.0012 u 0.00083 u 31 

Carbon disulfide 0.00078 u 0.00055 u 29 

Carbon tetrachloride 0.0016 u 0.0011 u 31 

Ch!orobenzene 0.0014 u 0.00096 u 31 

Chlorobromomethane 0.0025 u 0.0018 u 28 

Ch\oroetbane 0.002 u 0.0014 u 30 

Chloroform 3.8 3.5 8 

Chloromethane 0.0024 u 0.0017 u 29 

cis-1 ,2-Dichloroethene 0.03 0.035 inc 

cis-1.3-Dichloropropene 0.00076 u 0.00054 u 29 

Dibromochloromethane 0.0013 u 0.00094 u 28 

Ethyl benzene 0.0014 u 0.001 u 29 

Methylene Chloride 0.014 B 0.006 J 57 

m-Xylene & p-Xylene 0.0022 u 0.0015 u 32 

a-Xylene 0.0016 u 0.0011 u 31 

Styrene 0.001 u 0.00071 u 29 

etrachloroethenc 0.017 0.023 inc 

Toluene 0.002 u 0.0015 J 25 

trans-1,2-Dichloroethene 0.02 0.058 inc 

trans·l.J-Dichloropropene 0.00082 u 0.00058 u 29 

frrichloroethene 0.029 0.042 inc 

Vinyl acetate 0.0013 u 0.00093 u 28 

Vinyl chloride 0.0091 1 0.026 inc 

1,2-Dichloroethene, Total 0.05 0.093 inc 

Xylenes, Total 0.0016 u 0.0011 u 31 

"""' I) Flags: 
U"' analyte was not detected at or alxwc the SDL 
J"' result is less than the MQL but greater than ortqual to the SDL and the ccncentratioo is an estimated value 

2) inc • indicates an increase in the coocentration relative to baseline or the previous injection event 

ISCO 

Al-MW-1 
(40-41 

4/2212014 

Post-2nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00069 u 31 7 

0.00081 u 33 7 

2 inc inc 

1.2 inc mo 
0.099 inc inc 

320 inc mo 
0.00066 u 34 7 

0.0018 u 33 5 

0.00094 u 33 6 

0.0014 u 33 7 

0.018 inc inc 

0.4 inc inc 

0.00061 u 34 8 

0.0013 u 32 7 

0.00077 u 36 7 

0.00051 u 35 7 

0.001 u 38 9 

0.0051 inc inc 

0.0017 u 32 6 

0.0013 u 35 7 

14 inc inc 

0.0015 u 38 12 

0.54 inc inc 

0.0005 u 34 7 

0.00087 u 33 7 

0.00095 u 32 5 

0.074 inc inc 

0.0014 u 36 7 

0.001 u 38 9 

0.00066 u 34 7 

0.35 inc inc 

0.0013 u 35 13 

0.6 inc inc 

0.00054 u 34 7 

0.55 inc inc 

0.00086 u 34 8 

0.14 mo inc 

L1 inc inc 

0.001 u 38 9 
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I 

5/13/2014 

Post-3nd Inje<:tion 

mg./kg Fi vs. Baseline(% vs. Post-2nd (% 
ag reduction) reduction) 

0,0024 J inc inc 

0.00075 u 38 7 

1.4 J inc 30 

1.2 inc 0 

0.07 inc 29 

260 inc 19 

0.00062 J 38 6 

0.0066 J ina inc 

0.00087 u 38 7 

0.0013 u 38 7 

0.0014 u 42 92 

0.37 inc 8 

0.0018 J inc inc 

0.0012 u 37 8 

0.00071 u 41 8 

0.0011 J inc inc 

0.0016 J 0 inc 

0.004 J inc 22 

0.0015 u 40 12 

0.0012 u 40 8 

10 inc 29 
0.0014 u 42 7 

0.42 inc 22 

0.00046 u 39 8 

0.00081 u 38 7 

0.00088 u 37 7 

0.043 inc 42 

0.0013 u 41 7 

0.00097 u 39 3 

0.00061 u 39 8 

0.37 inc inc 

0.0013 1 35 0 

0.53 inc 12 

0.0005 u 39 7 

0.64 inc inc 

0.0008 u 38 7 

0.13 inc 7 

0.95 inc 14 

0.00097 u 39 3 
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TABLEB-lC 

Volatile Organic Compound~, Area 1 Soil Samples, Zone B, Sample Al-MW-l-(40-41) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3113/2014 3131/2014 

Baseline Post-1st Injection 

Constituent mg/kg Flag1 mg/kg 
vs. Baseline 

Flag (% reduction)1 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1, 1-Trichloroethane 0.00074 u 0.00082 u inc 

1, 1,2,2-Tetrachloroethane 0.00087 u 0.00096 u inc 

I, I ,2-Trichloroethane 0,096 0.28 J inc 

1, 1-Dichloroethane 0.033 0.092 inc 

1,1-Dichloroethene 0.015 0.041 inc 

1,2-Dichloroethane 31 44 inc 

I ,2-Dichloropropane 0.00071 u 0.00079 u inc 

2-Butanone (MEK) 0.0019 u 0.0021 u inc 

2-Hexanone 0.001 u 0.0011 u inc 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0016 u inc 

Acetone 0.0017 u 0.0018 u inc 

Benzene 0.019 0.05 inc 

Bromodieh\oromethane 0.00066 u 0.00073 u inc 

Bromoform 0.0014 u 0.0015 u inc 

romomethane 0.00083 u 0.00092 u inc 

Carbon disulfide 0.00055 u 0.00061 u inc 

Carbon tetrachloride 0.0011 u 0.0013 u inc 

Chlorobenzene 0.00096 u 0.0021 J inc 

Chlorobromomethane 0.0018 u 0.002 u inc 

Chloroethane 0.0014 u 0.0015 u inc 

Chloroform 0.74 1.6 inc 

Chloromethane 0.0017 u 0.0018 u inc 

cis-1,2-Dichloroethene 0.021 0.056 inc 

cis-1,3-Dichloropropene 0.00054 u 0.0006 u inc 

Dibromochloromethane 0.00094 u 0.001 u inc 

Ethyl benzene 0.001 u 0.0011 u inc 

Methylene Chloride 0.0049 JB 0.0028 J 43 

m-Xylene & p·Xylene 0.0015 u 0.0017 u inc 

o-Xylene 0.0011 u 0.0013 u inc 

Styrene 0.00071 u 0.00079 u inc 

Tetrachloroethene 0.017 0.054 inc 

Toluene 0.0014 u 0.0018 J inc 

trans-1,2-Dichloroethene 0.022 0.057 inc 

trans-] ,3-Dich\oropropene 0.00058 u 0.00064 u inc 

richloroethene 0.034 0.088 inc 

Vinyl acetate 0.00093 u 0.001 u inc 

Vinyl chloride 0.016 0.038 inc 

1,2-Dichloroethene, Total 0.043 0.11 inc 

Xylenes. Total 0.0011 u 0.0013 u ino 

"""' l) Flags: 
U"' analyte was not detected at or above the SDL 

J = result is lr:ss tb:lll the MQL but greeter than or equal to the SDL and tbe conccnl!ation is an r:stimated value 

B = compound was found in the blank and the s:wple 

2} inc - indiCllto:i an increase in tbe concentration relative to baseline or tbe previous injection event 

ISCO 

Al-MW-2 

(40-41) 

4/22/2014 

Post-2nd Injection 

mglkg 
Fla vs. Baseline(% vs. Post-1st(% 

g reduction) reduction) 

0.00069 u 7 16 

0.00081 u 7 16 

0.017 J 82 94 

0.0044 J 87 95 

0.0011 u 93 97 

2.3 93 95 

0.00066 u 7 16 

0.0018 u 5 14 

0.00094 u 6 15 

0.0014 u 7 13 

0.027 inc inc 

0.0028 J 85 94 

0.00062 u 6 15 

0.0013 u 7 13 

0.00077 u 7 16 

0.00051 u 7 16 

0.0011 u 0 15 

0.0009 u 6 57 

0.0017 u 6 15 

0.0013 u 7 13 

0.041 94 97 

0.0015 u 12 17 

0.0018 J 91 97 

0.0005 u 7 17 

0.00088 u 6 12 

0.00095 u 5 14 

0.002 u 59 29 

0.0014 u 7 18 

0.0011 u 0 15 

0.00066 u 7 16 

0.0025 J 85 95 

0.0015 J inc 17 

0.0018 J 92 97 

0.00054 u 7 16 

0.0033 J 90 96 

0.00087 u 6 13 

0.00084 u 9; 98 

0.0036 J 92 97 

0.0011 u 0 15 
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5/13/2014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.00069 u 7 0 

0.00082 u 6 inc 

0.15 inc inc 

0.025 24 inc 

0.0069 54 inc 

40 inc inc 

0.00067 u 6 inc 

0.0053 J inc inc 

0.00095 u 5 inc 

0.0014 u 7 0 

0.0016 u 6 94 

0.013 32 inc 

0.00062 u 6 0 

0.0013 u 7 0 

0.00078 u 6 inc 

0.00052 u 5 inc 

0.0011 u 0 0 

0.0009 u 6 0 

0.0017 u 6 0 

0.0013 u 7 0 

0.75 inc inc 

0.0016 u 6 inc 

0.017 19 inc 

0.00051 u 6 inc 

0.00088 u 6 0 

0.00096 u 4 inc 

0.0021 u 57 inc 

0.0014 u 7 0 

0.0011 u 0 0 

0.00067 u 6 inc 

0.0079 54 inc 

0.0013 u 7 13 

I 0.011 50 inc 

0.00054 u 7 0 

0.018 47 inc 

0.00087 u 6 0 

0.0024 J 85 inc 

0.028 35 inc 

0.0011 u 0 0 
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TABLEB-2D 

Volatile Organic Compounds, Area 1 Soil Samples, Zone B, Sample Al-MW-:Z..(41-42) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3!13/2014 3/31/2014 

Baseline Post-1st Injection 

Constituent mg/kg Flag1 mg/kg 
vs. Baseline 

Flag (% reduction)" 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1, 1-Trichloroethane 0.00077 u 0.00077 u 0 

L 1 ,2,2-Tetrachloroethane 0.00091 u 0.00091 u 0 

1, 1 ,2-Trichloroethane 0.063 0.18 inc 

1, 1-Dichloroethane 0.017 0.054 inc 

1, 1-Dichloroethene 0.0078 0.02 inc 

1,2-Dichloroethane 8.7 34 inc 

1,2-Dichloropropane 0.00074 u 0.00074 u 0 

2-Butanone (MEK) 0.002 u 0.002 u 0 

2-Hexanone 0.0011 u 0.0011 u 0 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0015 u 0 

Acetone 0.0017 u 0.0017 u 0 

Benzene 0.013 0.031 inc 

Bromodichloromethane 0.00069 u 0.00069 u 0 

Bromoform 0.0014 u 0.0014 u 0 

Bromomethane 0.00087 u 0.00087 u 0 

Carbon disulfide 0.00058 u 0.00058 u 0 

Carbon tetrachloride 0.0012 J 0.0012 u 0 

Chlorobenzene 0.001 u 0.0013 J inc 

Chlorobromomethane 0.0019 u 0.0019 u 0 

Ch\oroethane 0.0015 u 0.0015 u 0 

Chloroform 0.44 1.3 inc 

Chloromethane 0.0017 u 0.0017 u 0 

cis-! ,2-Dichloroethene 0.012 0.034 inc 

cis-1,3-Dichloropropene 0.00056 u 0.00056 u 0 

Dibromochloromethane 0.00098 u 0.00098 u 0 

Ethyl benzene 0.0011 u 0.0011 u 0 

Methylene Chloride 0.0034 JB 0.0023 u 32 

m-Xylene & p-Xylene 0.0016 u O.OOHi u 0 

a-Xylene 0.0012 u 0.0012 u 0 

Styrene 0.00074 u 0.00074 u 0 

Tetrachloroethene 0.012 0.029 inc 

Toluene 0.0017 J 0.0019 J inc 

trans-! ,2-Dichloroethene 0.013 0.033 inc 

trans-1,3-Dichloropropene 0.00061 u 0.00061 u 0 

Trich!oroethene 0.025 0.051 inc 

Vinyl acetate 0.00097 u 0.00097 u 0 

Vinyl chloride 0.0057 J 0.019 inc 

1,2-Dichloroethene,. Total O.D2S 0.067 inc 

Xylenes, Total 0.0012 u 0.0012 u 0 

"""' I) Flags: 
U "' analyte was not detected at or above the SDL 
J =result is less !brut the MQL but greater than or ~qual to the SDL and the concentration is an estimated value 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection evenl 

ISCO 

Al-MW-2 

(41-42) 

4122/2014 

Post-2nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00072 u 6 6 

0.00085 u 7 7 

1.7 "" inc 

0.83 inc inc 

0.087 inc inc 

250 inc inc 

0.00069 u 7 7 

0.0019 u 5 5 

0.00099 u 10 10 

0.0014 u 7 7 

0.0042 J inc inc 

0.17 inc inc 

0.00065 u 6 6 

0.0013 u 7 7 

0.00081 u 7 7 

0.00054 u 7 7 

0.05 inc inc 

0.0058 inc ino 

0.00\7 u ]] ]] 

0.0014 u 7 7 

7.7 inc inc 

O.OOHi u 6 6 

0.39 inc inc 

0.00053 u 5 5 

0.00092 u 6 6 

0.001 u 9 9 

0.0021 u 38 9 

0.0015 u 6 6 

0.0011 u 8 8 

0.00069 u 7 7 

0.43 inc inc 

0.0014 J ]8 26 

0.5 inc inc 

0.00057 u 7 7 

0.71 inc inc 

0.00091 u 6 6 

100 100 

0.89 inc inc 

0.0011 _y_ 8 - 8 

Pagel of! 
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5/13/2014 

Post-3nd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-2nd (% 

g reduction) reduction) 

0.0027 J inc inc 

0.0012 u inc inc 

1.6 inc 6 

1 inc inc 

0.\l inc inc 

390 inc inc 

0.00098 u inc inc 

0.0044 J inc inc 

0.0014 u inc inc 

0.002 u inc inc 

0.013 J inc inc 

0.51 inc inc 

0.0021 J inc inc 

0.0019 u inc inc 

0.0011 u inc inc 

0.00076 u inc inc 
O.OOHi u inc 97 

0.0042 J mo 28 

0.0025 u inc inc 

0.0019 u inc inc 

9.4 inc inc 

0.0023 u inc inc 

0.53 inc inc 

0.00075 u inc inc 

0.0013 u inc inc 

0.0014 u inc inc 

0.0086 J inc inc 

0.0021 u inc inc 
0.0016 u inc inc 

0.00098 u inc inc 

0.54 inc inc 

0.0019 u inc inc 

0.49 inc 2 

0.0008 u inc inc 

0.8 inc inc 

0.0013 u inc inc 

0.14 inc inc 

1 inc inc 

o_._QQl?_ u inc inc 
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TABLEB-2E 

Volatile Organic Compountb, Area 1 Soil Samples, Zone B, SampleAl-MW-3-(40-41) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft hgs): 

Sample Date: 3/13!2014 3/31/2014 

Baseline Postwtst Injection 

Constituent mglkg Flag1 mg/kg 
vs. Baseline 

Flag (%reduction ~ 
Total Volatile Organic Compounds (VOCs) by EPA Meihod 8260B 

1, 1, 1-Trichloroethane 0.00079 u 0.0008 u inc 

1, 1 ,2,2-Tetrachloroethane 0.00093 u 0.00094 u inc 

1, 1 ,2-Trichloroethane 0.51 J 1.2 J inc 

1,1 -Dichloroethane 0.31 0.12 61 

1,1-Dichloroethene 0.035 0.041 inc 

1,2-Dichloroethane 120 100 17 

1 ,2-Dichloropropane 0.00076 u 0.00076 u 0 

2-Butanone (Jv[EK) 0.002 u 0.002 u 0 

2-Hexanone 0.0011 u 0.0011 u 0 

4-Methyl-2-pentanone (MIBK) 0.0016 u 0.0016 u 0 

Acetone 0.0018 u 0.0018 u 0 

Benzene 0.053 0.091 inc 

Bromodichloromethane 0.00071 u 0.00071 u 0 

Bromoform 0.0015 u 0.0015 u 0 

Bromomethane 0.00089 u 0.00089 u 0 

Carbon disulfide 0,00059 u 0.00059 u -o 
Carbon tetrachloride 0.0012 u 0.0012 u 0 

Chlorobenzene 0.0026 J 0.005 J inc 

Chlorobromomethane 0.0019 u 0.0019 u 0 

Chloroethane 0.0015 u 0.0015 u 0 

Chloroform 2.7 4.5 inc 

Chloromethane 0.0018 u 0.0018 u 0 

cis-1 ,2-Dichloroethene 0.069 0.057 17 

cis-1 ,3-Dichloropropene 0.00058 u 0.00058 u 0 

!vibromochloromethane 0.001 u 0.001 u 0 

Ethylbenzene 0.0011 u 0.0011 u 0 

Methylene Chloride 0.011 B 0.0096 J 13 

m-Xylene & p-Xylene 0.0016 u 0.0016 u 0 

a-Xylene 0.0012 u 0.0012 u 0 

Styrene 0.00076 u 0.00076 u 0 

Tetrachloroethene 0.058 0.16 inc 

Toluene 0.0015 u 0.0024 J inc 

trans-1,2-Dichloroethene 0.058 0.083 inc 

trans-1,3-Dichloropropene 0.00062 u 0.00062 u 0 

Trichloroethene 0.28 0.21 25 

Vinyl acetate 0.001 u 0.001 u 0 

Vinyl chloride 0.04 O.Dl5 63 

1,2-Dichloroethene, Total 0.13 0.14 inc 

Xy!enes, Total 0.0012 u 0.0012 u 0 

"""' 1) Flags: 
U"' analyte was not deteetedat or above the SOL 
J"' result is less than the MQL but greater than or equal to the SDLand the concentration is an estimated wluc 

B = compound was found in the blank and the sample 
2) inc - indicates an increase in the concentr.ltion relative to baseline or the previous injection event. 

ISCO 

Al-MW-3 

(40-41) 

4/22/2014 

Post-2nd Injection 

mglkg 
Fla vs. Baseline(% vs, Post-1st(% 

g reduction) reduction) 

0.00094 u mo inc 

0.0011 u inc iruo 

oms 85 94 

0.032 90 73 
0.017 51 59 

17 86 83 

0.0009 u inc inc 

0.0024 u inc inc 

0.0013 u inc inc 

0.0019 u inc inc 

0.0021 u inc inc 

0.021 60 77 

0.00084 u inc inc 

0.0017 u inc inc 

0.0011 u inc inc 

0.0007 u inc inc 

0.0014 u inc inc 

0.0012 u 54 76 

0.0023 u inc inc 

0.0018 u inc inc 

0.71 74 84 
0.0021 u iruo inc 

0.017 75 70 

0.00069 u inc inc 

0.0012 u inc inc 

0.0013 u inc inc 

0.0028 u 75 71 

0.00!9 u inc inc 

0.0014 u inc inc 

0.0009 u inc inc 

0.023 60 86 

0.0018 u inc 25 

0.023 60 72 

0.00074 u inc inc 

0.044 84 79 

0.0012 u inc inc 

0.0098 J 76 35 

0.04 69 71 
0.0014 u ino "" 

Pagel of 1 

5/13/2014 

Post-3nd Injection 

mglkg Fl vs. Baseline(% vs. Post-2nd (% 
ag reduction) reduction) 

0.00092 u inc 2 

0.0011 u inc 0 

0.058 89 26 
O.Ql8 94 44 

0.0069 80 59 
6 95 65 

0.00089 u inc I 

0,0066 J inc inc 

0.0013 u inc 0 

0.0018 u inc 5 

0.0021 u inc 0 

0.0067 87 68 

0.00082 u inc 2 

0.0017 u inc 0 

0.001 u inc 9 

0.00069 u inc I 

0.0014 u inc 0 

0.0012 u 54 0 

0.0022 u inc 4 

0.0017 u inc 6 

0.4 85 44 

0.0021 u inc 0 

0.0078 89 54 

0.00067 u inc 3 

0.0012 u inc 0 

0.0013 u inc 0 

0.0027 u 75 4 

0.00!9 u inc 0 

0.0014 u ino 0 

0.00089 u inc I 

0.014 76 39 

0.0017 u inc 6 

0.013 78 43 

0.00072 u inc 3 

0.028 90 36 

0.0012 u inc 0 

0.0058 1 86 41 

0.021 84 48 
0.0014 u inc 0 

- -
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TABLEB-2F 

Volatile Organic Compounds, Area 1 Soil Sample!, Zone B, Sample Al-MW-3..(41-42) 

Formosa Pilot Treatability Study 

Location ID: 
Sample Depth (ft bgs): 

Sample Date: 3/13/2014 3/31/2014 

Baseline Post-1st Injection 

Constituent mg/kg Flag1 mg/kg Flag 
vs. Baseline 

% reduction\2 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1,1, 1-Trichloroethane 0.00086 u 0.00085 u 1 

1, 1,2,2-Tetrachloroethane 0.001 u 0.001 u 0 

1, 1 ,2-Trichloroethane 0.13 0.74 J inc 

1, 1-Dichloroethane 0.037 0.32 inc 

1 ,l -Dich!oroethene O.Gl5 0.0014 u 91 

1,2-Dichloroethane 14 59 inc 

1,2-Dichloropropane 0.00082 u 0.00082 u 0 

2-Butanone (MEK) 0.0022 u 0.0022 u 0 

2-Hexanone 0.0012 u 0.0012 u 0 

4-Methyl-2-pentanone (MIBK) 0.0017 u 0.0017 u 0 

Acetone 0.0019 u 0.015 inc 

Benzene 0.027 0.037 inc 

romodichloromethane 0.00076 u 0.00076 u 0 

Bromoform 0.0016 u 0.0016 u 0 

romomethane 0.00096 u 0.00096 u 0 

Carbon disulfide 0.00064 u 0.00064 u 0 

Carbon tetrachloride 0.0013 u 0.0013 u 0 

Chlorobenzene 0.0011 u 0.0025 J inc 

Chlorobromomethane 0.0021 u 0.0021 u 0 

Chloroethane 0.0016 u 0.0016 u 0 

Chloroform 0.53 3.2 inc 

Chloromethane 0.0019 u 0.0019 u 0 

cis-! ,2-Dichloroetbene 0.026 0.026 0 

cis-! ,3-Dichloropropene 0.00062 u 0.00062 u 0 

Dibromochloromethane 0.0011 u 0.0011 u 0 

Ethylbem:ene 0.0012 u 0.0012 u 0 

Methylene Chloride 0.0046 JB 0.0066 JB inc 

m-Xylene & p-Xy!ene 0.0018 u 0.0018 u 0 

a-Xylene 0.0013 u 0.0013 u 0 

Styreno 0.00082 u 0.00082 u 0 

Tetrachloroethene 0.022 0.055 inc 

Toluene 0.0023 J 0.0016 u 30 

trans-1,2-Dichloroethene 0.028 0.029 inc 

trans-1,3-Dichloropropene 0.00067 u 0.00067 u 0 

Trichloroethene 0.049 0.073 inc 

inyl acetate 0.0011 u 0.0011 u 0 

Vinyl chloride 0.011 J 0.0047 J 57 

1,2-Dichloroethene, Total 0.054 0.055 inc 

Xylenes, Total 0.0013 u 0.0013 u 0 

"""" I) Flags; 
U = analyte was not d~tectcd at or above the SOL 
! =result is Jess than tht: MQL but greater than or equal to the SOL and tht: concentration is an ~:Stimated value 
B = compound was found in the blank and the sample 

2) inc - indicates an increase in the concentration relative to baseline or the previO\.ls injection event 

ISCO 

Al-MW-3 

(41--42) 

4/22/2014 

Post-2nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00065 u 24 24 

0.00077 u 23 23 

0.17 inc 77 

0.053 inc 83 

0.023 inc inc 

18 inc 69 

0.00063 u 23 23 

0.0017 u 23 23 

0.00089 u 26 26 

0.0013 u 24 24 

0.0072 J mo " 0.031 inc 16 

0.00058 u 24 24 

0.0012 u 25 25 

0.00073 u 24 24 

0.00049 u 23 23 

0.001 u 23 23 

0.0013 J inc 48 

0.0016 u 24 24 

0.0012 u 25 25 

0.65 inc 80 

0.0015 u 21 21 

0.031 inc inc 

0.00048 u 23 23 

0.00083 u 25 25 

0.0009 u 25 25 

0.0019 u 59 71 

0.0013 u 28 28 

0.001 u 23 23 

0.00063 u 23 23 

0.036 inc 35 

0.0012 u 48 25 

0.035 inc inc 

0.00051 u 24 24 

0.066 inc 10 

0.00082 u 25 25 

0.013 illo inc 

0.066 inc inc 

0.001 u 23 23 

Page I of! 
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5/13/2014 

Post..Jnd Injection 

mg!kg 
Fl vs. Baseline(% vs. Post-2nd(% 

ag reduction) reduction) 

0.00065 u 24 0 

0.00077 u 23 0 

0.073 44 57 

0.024 35 55 

0.0094 37 59 

13 7 28 

0.00063 u 23 0 

0.0049 J inc inc 

0.00089 u 26 0 

0.0013 u 24 0 

0.0015 u 21 79 

0.012 56 61 

0.00058 u 24 0 

0.0012 u 25 0 

0.00073 u 24 0 

0.00049 u 23 0 

0.0014 J inc inc 

0.00085 u 23 35 

0.0016 u 24 0 

0.0012 u 25 0 

0.57 inc 12 

0.0015 u 21 0 

0.013 so 58 

0.00048 u 23 0 

0.00083 u 25 0 

0.0009 u 25 0 

0.0019 u 59 0 

0.0013 u 28 0 

0.001 u 23 0 

0.00063 u 23 0 

0.012 45 67 

0.0017 J 26 inc 

0.014 50 60 

0.00051 u 24 0 

0.027 45 59 

0.00082 u 25 0 

0.0067 J 39 48 

0.027 50 59 

0.001 u 23 0 
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TABLEB-3A 

Volatile Organic Compounds, Area 2 Soil Samples, Zone A, Sample AZ..MW-1-(16-17) 

Fonnosa Pilot Treatability Study 
rsco 

Loc:ationiD: A2·MW·l 

Sample Depth (ft bgs): (16-17) 

Sample Date: 3/6/2014 411/2014 4/2112014 

Baseline Post-1st Injection Post-2nd Injedion 

Constituent mg/kg Flagl mglkg Flog 
vs. Baseline Fl vs. Baseline(% vs. Post-lsi:(% 
% reduction)1 mglkg ag reduction) reduction) 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1, 1-Trichloroethane 0.00067 u 0.00089 u inc 0.0007 u inc 21 

1, 1 ,2,2-Tetrachloroethane 0.00079 u 0.001 u inc 0.00083 u inc 17 

1, 1 ,2-Trichloroethane 0.0068 J 0.00088 u 87 0.0033 J 51 inc 
1, 1 -Dich1oroethane 0.0021 J 0.001 u 52 0.011 inc inc 

1,1 -Dichloroethene 0.0011 u 0.0015 u inc 0.0012 u inc 20 

1 ,2·Dichloroethane 0.26 0.057 78 1.5 inc inc 
1,2-Dichloropropane 0.00065 u 0.00085 u inc 0.00068 u inc 20 

2-Butanone (MEK) 0.0017 u 0.0023 u inc 0.0018 u inc 22 

2·Hexanone 0.00092 u 0.0012 u inc 0.00096 u inc 20 

Methyl-2-pentanone (WBK) 0.0013 u 0.0018 u inc 0.0014 u inc 22 

Acetone 0.0015 u 0.002 u inc 0.0016 u inc 20 

Benzene 0.0018 J 0.00076 u 58 0.0061 inc inc 

romodichloromethane 0.005 0.00079 u 84 0.00063 u 87 20 
romoform 0.0012 u 0.0016 u inc 0.0013 u inc 19 

Bromomethane 0.00076 u 0.001 u inc 0.00079 u inc 21 

Carbon disulfide 0.0005 u 0.00066 u inc 0.00052 u inc 21 

Carbon tetrachloride 0.001 u 0,0014 u inc 0.0011 u inc 21 

Ch1orobenzene 0.00087 u 0.0012 u inc 0.00091 u inc 24 

Chlorobromomethane 0.0016 u 0.0021 u inc 0.0017 u inc 19 

Chloroethane 0.0013 u 0.0017 u inc 0.0013 u 0 24 

Chloroform 0.0054 0.0017 JB 69 0.013 B inc inc 

Chloromethane 0.0015 u 0.002 u inc 0.0016 u inc 20 

cis-1,2-Dichloroethene 0.00076 u 0.001 u inc 0.0034 J inc inc 
cis-1,3-Dichloropropene 0.00049 u 0.00065 u inc 0.00051 u inc 22 

Dibromoch!oromethane 0.00086 u 0.0011 u inc 0.00089 u inc 19 

Ethyl benzene 0.00093 u 0.0012 u inc 0.00097 u inc 19 

Methylene Chloride 0.0023 JB 0.0026 u inc 0.0021 u 9 19 

m-Xylenc & p-Xylene 0.0014 u 0.0018 u inc 0.0014 u 0 22 

a-Xylene 0.001 u 0.0014 u inc 0.0011 u inc 21 

Styrene 0.00065 u 0.00085 u inc 0.00068 u inc 20 

Tctrachloroethene 0.00065 u 0.00085 u inc 0.0021 J inc inc 

Toluene 0.0013 u 0.0017 u inc 0.0013 u 0 24 

trans-1 ,2-Dichloroethene 0.001 u 0.0014 u inc 0.0011 J inc 21 

trans-1 ,3-Dichloropropene 0.00053 u 0.0007 u inc 0.00055 u inc 21 

Trichloroethene 0.0016 J 0.0017 u inc 0.0058 inc inc 

Vinyl acetate 0.00085 u 0.0011 u inc 0.00088 u inc 20 

Vinyl chloride 0.00082 u 0.0011 u inc 0.0037 J inc "" 1,2-Dichloroethene, Total 0.0017 u 0.0023 u inc 0.0045 J inc inc 

Xylenes, . .I~.tl_ll_._. 0.001 u 0.0014 u inc 0.0011 u inc 21 

'"""' l) Flags: 
U = analyte was not detected at or above the SOL 
J =result is Jess than the MQL but greater than or equal to the SOL and the concentration is an ~stimated valw: 
B = compound was found ill the blank and the sample 

2) inc- indicates an increase in the concentration relative to baseliDe or the previOIIS injection event. 

Page 1 ofl 
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5/14fl014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.00089 u inc inc 
0.001 u inc inc 
0.024 J inc inc 
0.029 inc inc 
0.0015 u inc inc 

7.1 inc inc 
0.00086 u inc inc 
0.0048 J inc inc 

0.0012 u inc inc 
0.0018 u inc inc 
0.0036 J inc inc 
O.DIS inc inc 
0.0008 u 84 inc 
0.0017 u inc inc 
0.001 u inc inc 

0.00066 u inc inc 
0.0014 u inc inc 
0.0012 u inc inc 
0.0021 u inc inc 
0.0017 u inc inc 
0.031 B inc inc 
0.002 u inc inc 
0.0083 inc inc 
0.00065 u inc inc 
0.0011 u inc inc 
0.0012 u inc inc 
0.0026 u inc inc 

0.0018 u inc inc 
0.0014 u inc inc 
0.00086 u inc inc 
0.0041 J inc inc 
0.0017 u inc inc 
0.0023 J inc inc 
0.0007 u inc "" 0.015 inc inc 
0.0011 u inc inc 
0.0064 J inc inc 
0.011 J inc inc 

0.0014 u inc inc 
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TABLEB..JB 

Volatile Organic Compounds, Area 2 Soil Sample<~~, Zone A, Sample A2-MW-1-(2Q..21) 

Formosa Pilot Treatability Study 

Location 10: 

Sample Depth (ft bgs): 

Sample Date: 3/612014 4/112014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mglkg 
vs. Baseline 

Flag (% reduction)2 

Total Volatile Organic Compounds (VOCs) by EPA Method 8160B 

1, 1.1-Trichloroethane 0.00077 u 0.00072 u 6 

1,1 ,2,2-Tetrachloroethane 0.00091 u 0,00085 u 7 

1,1,2-Trichloroethane 0.27 0.00071 u 100 

1, 1-Dichloroethane 0.11 J 0.0041 J 96 

1, 1-Dichloroethene 0.0024 u 0.0012 u 50 

1 ,2-Dich\oroethane 33 0.048 100 

1,2-Dichloropropane 0.00074 u 0.00069 u 7 

2-Butanone (MEK) 0.002 u 0,0019 u 5 

-Hexanone 0.001 l u 0.00099 u 10 

4-Methyl-2-pentanone (MIBK) 0,0015 u 0.0014 u 7 

Acetone 0.0017 0.0016 u 6 

Benzene 0.11 0.0025 J 98 

Bromodichloromethane 0.17 u 0.00065 u 100 

Bromoform 0.0014 u 0.0013 u 7 

Bromomethane 0.00087 u 0.00081 u 7 

Carbon disulfide 0.00058 u 0.00054 u 7 

Carbon tetrachloride 0.0012 J 0.0011 u 8 

Chlorobenzene 0.0015 u 0.00094 u 37 

Chlorobromomethane 0.0019 u 0.0017 u ll 

Cb\oroethane 0.0015 u 0.0014 u 7 

Chloroform OA 0.0022 JB 99 

Chloromethane 0.0017 0.0016 u 6 

cis-1,2-Dichloroethene 0.041 u 0.0031 J 92 

cis-1,3-Dichloropropene 0.00057 u 0.00053 u 7 

Dibromochloromethane 0.00098 u 0.00092 u 6 

Ethyl benzene 0.0011 B 0.001 u 9 

Methylene Chloride 0.013 u 0.0021 u 84 

m-Xylene & p-Xylene 0.0016 u 0.0015 u 6 

a-Xylene 0.0012 u 0.0011 u 8 

Styrene 0.00074 0.00069 u 7 

!Tetrachloroethene 0.021 u 0.00073 J 97 

Toluene 0.0014 0.0014 u 0 

trans-1,2-Dichloroethene 0.0097 u 0.0011 u 89 

trans-1,3-Dichloropropene 0.00061 0.00057 u 7 

Trichloroethene 0.071 u 0.0033 J 95 

Vinyl acetate 0.00097 0.00091 u 6 

Vinyl chloride 0.027 0.0018 J 93 

1,2-Dichloroethene, Total 0.051 0.0031 J 94 

Xylenes, Total 0.0012 0.0011 u 8 

~ 
1) Flags: 

U = analyte was not detected at or above the SOL 
1" result is less than the MQL but greater than or equal to the SOL and the concentration is an estim;ned value 

B "" compound was found in the blank and the sample 
2) inc - indicates an increase in the concentrntion relative to baseline or the previous injection event. 

ISCO 

A:Z-MW-1 

(20-21) 

4121/2014 

Post-2nd Injection 

mg!kg 
FI vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00081 u inc inc 

0.00096 u inc inc 

0.42 J inc inc 

0.59 inc inc 

0.0085 inc inc 

130 inc inc 

0,00078 u inc inc 

0.0021 .u inc inc 

0.0011 u 0 inc 

0.0016 u inc inc 

0.0018 u inc inc 

0.58 inc inc 

0.00073 u 100 inc 

0.0015 u inc inc 

0.00091 u inc inc 

0.00061 u inc inc 

0.0012 u 0 inc 

0.004 J inc ino 
0.002 u inc inc 

0.0015 u 0 inc 

Ll inc inc 

0.0018 u inc inc 

0.094 inc inc 

0.00059 u inc inc 

0.001 u inc inc 

0.0011 u 0 inc 

0.015 B inc inc 

0.0017 u inc inc 

0.0012 u 0 inc 

0.00078 u inc inc 

0.057 inc inc 

0.0015 u inc inc 

0.027 inc inc 

0.00064 u inc inc 

0.47 inc inc 

0.001 u inc inc 

0.075 inc inc 

0.12 inc inc 

0.0012 u 0 inc 
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5!14/2014 

Post-3nd Injeetion 

mglkg 
Fl vs. Baseline(% vs, Post-2nd(% 

ag reduction) reduction) 

0.00084 u inc inc 

0.00098 u inc inc 

0.49 J inc inc 

0.14 inc 76 
0.0046 J inc 46 

50 inc 62 

0.0008 u inc inc 

0.02 inc inc 

0.0011 u 0 0 

0.0017 u inc inc 

0.0049 J inc inc 

0.13 inc 78 

0.00087 J 99 inc 

0.0015 u inc 0 

0.00094 u inc inc 

0.00062 u inc inc 

0.0013 u inc inc 

0.0015 J 0 63 

0.002 u inc 0 

0.0016 u ino inc 

0.53 inc 52 

0.0019 u inc inc 

0.045 inc 52 

0.00061 u inc inc 

0.0011 u inc inc 

0.0012 u inc inc 

0.026 inc inc 

0.0023 J inc inc 

0.0019 J inc inc 

0.0008 u inc inc 

0.022 inc 6l 

0.0018 J ino inc 

0.015 inc 44 

0.00065 u inc inc 

0.086 inc 82 

0.001 u inc 0 

0.0093 J 66 88 

0.06 inc 50 

0.0042 J inc inc 

"~"'"'''"'*$ ~ 
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TABLEB-3C 

Volatile Organic Compoundt, Area 2 Soil Samples, Zone A, Sample A:Z..MW·2-(18-19) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/6{2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mglkg Fla~ mg/kg 
vs. Baseline 

Flag f% reduction)2 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1, 1 "Trichloroethane 0.00071 u 0.00073 u inc 

I, 1 ,2,2-Tetrachloroethane 0.00083 u 0.00086 u inc 

I, 1 ,2-Trichloroethane 0.0052 J 0.13 inc 

I, I -Dich!oroethane 0.00083 u O.ll inc 

I, 1 -Dichloroethene 0.0012 u 0.0035 J inc 

1 ,2-Dichloroethane 0.033 9.3 inc 

1 ,2-Dichloropropane 0.00068 u 0.0007 u inc 

2-Butanone (MEK) 0.013 0.0019 u 85 

2-Hexanone 0.00096 u 0.001 u inc 

4-Methyl-2-pentanone (MlBK) 0.0014 u 0.0015 u inc 

Acetone 0.013 0.0016 u 88 

Benzene 0.0006 u 0.38 inc 

Bromodichloromethane 0.00063 u 0.00065 u inc 

Bromoform 0.0013 u 0.0014 u inc 

Bromomethane 0.00079 u 0.00082 u inc 

Carbon disulfide 0.00052 u 0.00054 u inc 

Carbon tetrachloride 0.0011 u 0.0011 u 0 

I Ch1orobenzene 0.00092 u 0.0019 J inc 

Chlorobromomethane 0.0017 u 0.0018 u inc 

I Ch1oroethane 0.0013 u 0.0014 u inc 

Chloroform 0.0015 J 0.46 ino 

Chloromethane 0.0016 u 0.0016 u 0 

cis-1,2-Dichloroethene 0.00079 u 0.045 inc 

cis-! ,3-Dichloropropene 0.00052 u 0.00053 u inc 

~ibromochloromethane 0.0009 u 0.00093 u inc 

!fthylbenzene 0.00097 u 0.001 u inc 

Methylene Chloride 0.0025 JB 0.0022 u 12 

m-Xylene & p-Xylene 0.0015 u 0.0015 u 0 

a-Xylene O.OOll u 0.0011 u 0 

Styrene 0.00068 u 0.0007 u inc 

Tetrachloroethene 0.00068 u 0.027 ino 

Toluene 0.0013 u 0.0014 u inc 

trans- 1,2-Dichloroethene 0.0011 u 0.014 inc 

trans-I ,3-Dicbloropropene 0.00055 u 0.00057 u inc 

Trichloroethene 0.0013 u 0.083 inc 

Vinyl acetate 0.00089 u 0.00092 u inc 

Vinyl chloride 0.00086 u 0.043 inc 

1,2-Dichloroethene, Total 0.0018 u 0.059 inc 

Xylenes, Total 0.0011 u 0.0011 u 0 

"""' 1) Flags: 
U"' analyta was not detected at or above the SOL 
J"' result is kss than the MQL but greater than or equal to the SOL and the concentration is an estimated value 
B "'compound was found in the blank and the sample 

2) inc - indicates an inerease in the concentration relative to baseline or the previous injection event. 

ISCO 

A:Z..MW-2 
(18-19) 

4fll/2014 

Post-2nd Injection 

mglkg 
Fl vs, Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00079 u inc inc 
0.00093 u inc inc 

0.067 inc 48 

0.13 inc inc 
0.0053 J inc inc 

3.6 inc 61 

0.00076 u inc inc 
0.002 u 85 inc 
0.0011 u inc inc 

0.0016 u inc inc 
0.0018 u 86 inc 

0.15 inc 61 

0.00071 u inc inc 
0.0015 u inc inc 
0.00089 u inc inc 
0.00059 u inc inc 
0.0012 u inc inc 
0.0022 J inc inc 
0.0019 u inc inc 
0.0015 u inc inc 

0.14 B inc 70 

0.0018 u inc inc 
0.048 inc inc 

0.00058 u inc inc 

0.001 u inc inc 
0.0011 u inc inc 
0.0023 u 8 inc 
0.0016 u inc inc 
0.0012 u inc inc 
0.00076 u inc inc 
0.032 inc inc 
0.0015 u inc inc 
0.016 inc inc 

0.00062 u inc inc 
0.1 inc inc 

0.001 u inc inc 
0.078 inc inc 
0.064 inc inc 

0.0012 .Y .. inc inc 
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5/14/2014 

Post..Jnd Injection 

mglkg 
Fl vs. Baseline{% vs. Post-2nd(% 

ag reduction) reduction) 

0.00077 u inc 3 

0.00091 u inc 2 

0.00076 u 85 99 

0.0022 J inc 98 

0.0013 u inc 75 

0.0072 B 78 100 

0.00074 u inc 3 

0.002 u 85 0 

0.0011 u inc 0 

0.0015 u inc 6 

0.0017 u 87 6 

0.00066 u inc 100 

0.00069 u inc 3 

0.0063 inc inc 
0.00087 u inc 2 

0.00057 u inc 3 

0.0012 u inc 0 

0.001 u inc 55 

0.0019 u inc 0 

0.0015 u inc 0 

0.0022 JB inc 98 

0.0017 u inc 6 

0.00087 u inc 98 

0.00056 u inc 3 

0.00098 u inc 2 

0.0011 u inc 0 

0.0023 u 8 0 

0.0016 u inc 0 

0.0012 u inc 0 

0.00074 u inc 3 

0.00074 u inc 98 

0.0014 u inc 7 

0.0012 u inc 93 

0.00061 u inc 2 

0.0017 J inc 98 

0.00097 u inc 3 

0.00094 u inc 99 

0.002 u inc 97 

0.0012 u inc 0 
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TABLED-3D 

Volatile Organic Compounds, Area 2 Soil Samples, Zone A,. Sample Al-MW-2-(20-21) 

Fonnosa Pl1ot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/6/2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mglkg 
vs. Baseline 

Flag (% reduction)2 

Total Volatile Organic CompoUIIds (VOCs) by EPA Method 8260B 

1,1,1-Trichloroethane 0,00072 u 0.00079 u inc 

I, 1,2,2· Tetrachloroethane 0.00085 u 0.00093 u inc 

1, 1,2-Trichloroethane 0.013 J 0.42 J inc 

1, l·Dichloroethane 0.0025 J 0.43 inc 

1, l·Dichloroethene 0.0012 u 0.0079 inc 

1,2·Dichloroethane 0.46 22 inc 

l,2·Dichloropropane 0.00069 u 0.00076 u inc 

2·Butanone (MEK) 0.0018 u 0.002 u inc 

2-Hexanone 0.00098 u 0.0011 u inc 

4-Methyl-2-pentanone (MIBK) 0.0014 u 0.0016 u inc 

Acetone 0.0016 u 0.0018 u inc 

Benzene 0.002 J 0.52 inc 

Bromodichloromethane 0.011 0.00071 u 94 

Bromoform 0.0013 u 0.0015 u inc 

Bromomethane 0.00081 u 0.00089 u inc 

Carbon disulfide 0,00053 u 0.00059 u inc 

Carbon tetrachloride 0,0011 u 0,0012 u inc 

Chlorobenzene 0.00093 u 0.0035 J inc 

Chlorobromomethane 0.0017 u 0.0019 u inc 

Chloroethane 0.0014 u 0.0015 u inc 

Chloroform 0.0064 0.81 inc 

Chloromethane 0.0016 u 0.0018 u inc 

cis-1,2·Dichloroethene 0.00081 u 0.11 inc 

cis-1 ,3-Dichloropropene 0.00052 u 0.00058 u inc 

Dibromochloromethane 0.00091 u 0.001 u inc 

Etbylbenzene 0.00099 u 0.0011 u inc 

[Methylene Chloride 0.0041 JB 0.046 B inc 

m-Xylene & p-Xylene 0.0015 u 0.0016 u inc 

o-Xylene 0.0011 u 0.0012 u inc 

Styrene 0.00069 u 0.00076 u inc 

Tetrachloroethene 0.00069 u 0.065 inc 

Toluene 0.0013 u 0.0015 u inc 

~s-1,2-Dichloroethene 0.0011 u 0.032 inc 

trans-1,3-Dichloropropene 0.00056 u 0.00062 u inc 

Trichloroethene 0.0014 J 0.21 inc 

Vinyl acetate 0.0009 u 0.001 u inc 

Vinyl chloride 0.00087 u 0.089 inc 

1,2-Dichloroethene, Total 0.0018 u 0.14 inc 

Xylenes, Total 0.0011 u 0.0012 u inc 

"""" I) Flags; 
U"' analyte was notde!ected at or above the SDL 
J"' result is Jess than the MQL but greater than or equal to the SDL and the conccntmtion is an estimated value 

B "' compolllld was foll!ld in the blank and the sample 
2) inc - indicates an increase in the concentration n:lativc to baseline or the previous injection event 

rsco 

A2-MW-2 
(20-21) 

412112014 

Post-2nd Injection 

mglkg 
Fl vs.Baseline(% vs.Post-lst(% 

ag reduction) reduction) 

0.00078 u inc 1 

0.00091 u inc 2 

0.13 inc 69 

0.42 inc 2 

0.0023 J inc 71 

22 inc 0 

0.00075 u inc 1 

0.002 u inc 0 

0.0011 u inc 0 

0.0015 u inc 6 

0.0017 u inc 6 

0.36 inc 31 

0.00069 u 94 3 

0.0014 u inc 7 

0.00087 u inc 2 

0.00058 u inc 2 

0.0012 u inc 0 

0.001 J inc 71 

0.0019 u inc 0 

0.0015 u inc 0 

0.69 inc 15 

0.0017 u inc 6 

0,029 inc 74 

0.00057 u inc 2 

0.00099 u inc 1 

0.0011 u inc 0 

0.014 B inc 70 

0.0016 u inc 0 

0.0012 u inc 0 

0.00075 u inc 1 

0.014 inc 78 

0.0015 u inc 0 

0.0084 inc 74 

0.00061 u inc 2 

0.051 inc 76 

0.00098 u inc 2 

0.024 inc 73 

0.037 inc 74 

0.0012 u inc 0 
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5/14/2014 

Post-3nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-2nd(% 

ag reduction) reduction) 

0.0008 u inc inc 

0.00095 u inc inc 

0.00089 J 93 99 

0.016 inc 96 

0.0013 u inc 43 

0.067 B 85 100 

0.00077 u inc inc 

0.0021 u inc inc 

0.0011 u inc 0 

0.0016 u inc inc 

0.0018 u inc inc 

0.0064 inc 98 

0.00072 u 93 inc 

0.0015 u inc inc 

0.0009 u inc inc 

0.0006 u inc inc 
0,0012 u inc 0 

0.001 u inc 0 

0.0019 u inc 0 

0.0015 u mo 0 

0.0072 B inc 99 

0.0018 u inc inc 

0.0054 inc 81 

0.00059 u inc inc 

0.001 u inc inc 

0.0011 u inc 0 

0.0024 u 41 83 

0.0017 u inc inc 

0.0012 u inc 0 

0.00077 u inc inc 
0,0016 J inc 89 

0.0015 u inc 0 

0.0014 J inc 83 

0.00063 u inc inc 

0.0084 inc 84 

0.001 u inc inc 
0,0072 J inc 70 

0.0068 J inc 82 

0.0012 u inc 0 
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TABLEB-JE 

Volatile Organic Compounds, Area 2 Soil Samples, Zone A, Sample Al-MW-3-(16-17) 

Fonnosa Pilot Treatability Study 

Location ID: 
Sample Depth (ft bgs): 

Sample Date: 3/612014 411/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mg/kg 
Fl vs. Baseline 

ag (% reductioni 

Total Volatile Organic Compounds (VOW) by EPA Method 8260B 

1,1 ,1-Trichloroethane 0,00076 u 0.00077 u "'' I, 1 .2.2-Tetrachloroethane 0.00089 u 0.0009 u inc 

1, 1,2-Trichloroethane 0.0073 1 0.0095 1 inc 

1, 1-Dichloroethane 0.019 0.041 inc 

1,1 ¥Dichloroethene 0.0013 u 0.0024 u inc 

1 ,2-Dichloroethane 0.0078 0.023 inc 

1 ,2-Dichloropropane 0.00073 u 0.00074 u inc 

2-Butanone (MEK) 0.0019 u 0.002 u inc 

2-Hexanone 0.001 u 0.001 u 0 

+Methyl-2-pentanone (MrBK) 0.0015 u 0.0015 u 0 

Acetone 0.0017 u 0.0052 u inc 

Benzene 0.019 0.042 inc 

Bromodichloromethane 0.0063 0.00068 u 89 

Bromoform 0.0014 u 0.0014 u 0 

Bromomethane 0.00085 u 0.00086 u inc 

Carbon disulfide 0.00056 u 0.00057 u inc 

Carbon tetrachloride 0.0012 u 0.0012 u 0 

Chlorobenzene 0.00098 u 0.00099 u inc 

Chlorobromomethane 0.0018 u 0.0018 u 0 

Chloroethane 0.0014 u 0.0015 u inc 

Chloroform 0.016 0.022 B inc 

Chloromethane 0.0017 u 0.0017 u 0 

cis-1 ,2-Dichlorcethene 0.0093 0.021 inc 

cis-1 ,3-Dichloropropene 0.00055 u 0.00056 u inc 

~ibromochloromethane 0.00096 u 0.00097 u inc 

Ethylberu:ene 0.001 u 0.0011 u inc 

Methylene Chloride 0.0032 1B 0.0023 u 28 

m-Xylene & p-Xylene 0.0016 u 0.0016 u 0 

a-Xylene 0.0012 u 0.0012 u 0 

Styrene 0.00073 u 0.00074 u inc 

Tetrachloroethene 0.0034 1 0.0087 inc 

Toluene 0.0014 u 0.0014 u 0 

trans-! ,2-Dichloroethene 0.0022 J 0.0066 1 inc 

trans-! ,3-Dichloropropene 0.0006 u 0.0006 u 0 

Trichloroethene 0.014 0.037 inc 

Vinyl acetate 0.00095 u 0.00096 u inc 

Vinyl chloride 0.0099 J 0.036 inc 

1,2-Dichloroethene, Total 0.012 0.028 inc 

Xylenes, Total 0.0012 u 0.0012 u .Q __ 

"""' I) Flags: 
U = analyte was not detected at orabcve the SOL 
J =result is less than the MQL but greater than or equal to the SOL and the concentration is :m estimated value 
B ""compound was found in the blank aod the sample 

2) inc • indicates nn increase in the concentration relative to baseline or tbe previous injection event 

~~~~~~~~.~~,.~=~=·~~• --o~---~-~'"·'"--"""·'"-w"''"~'~=«c.q 

ISCO 

A2-MW-3 
(16-17) 

4121/2014 

Post-2nd Injection 

mglkg 
F1 vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00073 u 4 5 

0.00085 u 4 6 

0.049 inc inc 
0.14 inc inc 

0.0063 inc inc 
0.41 inc inc 

0.0007 u 4 5 

0.0019 u 0 5 

0.00099 u 1 1 
0.0014 u 7 7 

0.0016 u 6 69 
0.16 inc inc 

0.00065 u 90 4 

0.0013 u 7 7 

0.00082 u 4 5 

0.00054 u 4 5 

0.0011 u g 8 

0.0017 1 inc inc 

0.0017 u 6 6 
0.0014 u 0 7 

0.31 inc inc 
0.0016 u 6 6 
0.055 inc inc 

0.00053 u 4 5 

0.00092 u 4 5 
0.001 u 0 9 

0.0022 u 31 4 

0.0015 u 6 6 
0.0011 u 8 8 

0.0007 u 4 5 

0.031 inc inc 
0.0014 u 0 0 

0.019 inc inc 
0.00057 u 5 5 

0.11 inc inc 

0.00091 u 4 5 
0.12 inc inc 

0.074 inc inc 
0.0011 u 8 8 
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5/14/2014 

Post-3nd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-2nd(% 

g reduction) reduction) 

0.00097 u inc inc 
0.0011 u inc inc 
O.Dll 1 inc 78 
0.052 inc 63 

0.0033 1 inc 48 

0.021 inc 95 
0.00093 u inc inc 
0.0036 1 inc inc 
0.0013 u inc inc 
0.0019 u inc inc 
0.013 inc inc 
0.035 inc 78 

0.00086 u 86 inc 
0.0018 u inc inc 
0.0011 u inc inc 
0.00072 u inc inc 
0.0015 u inc inc 
0.0013 u inc 24 

0.0023 u inc inc 

0.0024 1 inc inc 
0.048 B inc 85 

0.0022 u inc inc 
0.019 inc 65 

0.00071 u inc inc 
0.0012 u inc inc 
0.0013 u inc inc 
0.0029 u 9 inc 
0.002 u inc inc 
0.0015 u inc i~c 

0.00093 u inc inc 
0.0092 inc 70 
0.0018 u inc inc 

0.0067 inc 65 
0.00076 u inc inc 

0.042 inc 62 

0.0012 u inc inc 
0.047 inc 61 

0.026 inc 65 
0.0015 u inc --------~ 

........ r 
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TABLEB-3F 

Volatile Organic Compounds, Ana 2 Soil Samples, Zone A, Sample Al-MW-3-(20..21) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/6/2014 4/112014 

Baseline Post-1st Injection 

Constituent mg/kg Flag! mglkg 
vs. Baseline 

Flag _{Yo reductioo)1 

ToUd Volatile Organic Compounds (VOCS) by EPA Method 8260B 

I, 1,1-Trichloroethane 0.00085 u 0.00074 u 13 

1,1,2,2-Tetrachloroethane 0.001 u 0.00087 u 13 

I, 1 ,2-Trichloroethane 0.00084 u 0.063 inc 

1, 1-Dichloroethane 0.001 u 0.076 inc 

1,1-Dieh!oroethene 0.0014 u 0.0025 J inc 

1 ,2-Dichloroethane 0.014 2.1 inc 

1 ,2-Dichloropropane 0.00081 u 0.00071 u 12 

2-Butanone (MEK) 0.0022 u 0.0019 u 14 

2-Hexanone 0.0012 u 0.001 u 17 

4-Methyl-2-pentanone (MIBK) 0.0017 u 0.0015 u 12 

Acetone 0.0019 u 0.0017 u 11 

Benzene 0.0018 J 0.08 inc 

Bromodichloromethane 0.00076 u 0.00066 u 13 

Bromoform 0.0016 u 0.0014 u 13 

Bromomethane Q00095 u 0.00083 u 13 

Carbon disulfide 0.00063 u 0.00055 u 13 

Carbon tetrachloride 0.0013 u 0.0011 u 15 

Chlorobem:ene 0.00!1 u 0.00096 u 13 

Chlorobromomethane 0.002 u 0.0018 u 10 

Chloroethane 0.0016 u 0.0014 u 13 

Chloroform 0.0032 J 0.35 inc 

Chloromethane 0.0019 u 0.0017 u 11 

cis-1 ,2-Dichloroethene 0.00095 u 0.03 inc 

cis-1 ,3-Dichloropropene 0.00062 u 0.00054 u 13 

Dibromochloromethane 0.0011 u 0.00094 u 15 

Ethyl benzene 0.0012 u 0.001 u 17 

Methylene Chlorid~ 0.0032 JB 0.0022 u 31 

m-Xylene & p-Xylene 0.0017 u 0.0015 u 12 

a-Xylene 0.0013 u 0.0011 u 15 

Styrene 0.00081 u 0.00071 u 12 

Tetrachloroethene 0.00081 u 0.015 ino 

froluene 0.0016 u 0.0014 u 13 

trans-1,2-Dichloroethene 0.0013 u 0.008] inc 

trans-1,3-Dichloropropene 0.00066 u 0.00058 u 12 

Trichloroethene 0.0016 u 0.053 inc 

N"inyl acetate 0.0011 u 0.00093 u 15 

Vinyl chloride 0.001 u 0.04 inc 

1,2-Dichloroethene, Total 0.0022 u 0.038 inc 

Xvlenes, Total 0.0013 u 0.0011 u 15 

"""' I) Flags: 
U = analyte was not detected ;rt or above the SDL 
1 =result is lei!S than theMQL but greater than or equal tc the SDL and the concentration is an estimated value 

B = compound was found in the blank and the sample 
2) inc - indi";tcs an iner= in the concentration relative to baseline or the previous injection event. 

ISCO 

AZ..MW-3 

(20-21) 

4/21/2014 

Post-2nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.0007 u 18 5 

0.00082 u 18 6 

0.11 inc inc 

0.33 inc inc 

0.0042 J inc inc 

4.9 inc inc 

0.00067 u 17 6 

0.0018 u 18 5 

0.00095 u 21 5 

0.0014 u 18 7 

0.0067 J ino ino 

0.38 inc inc 

0.00062 u 18 6 

0.0013 u 19 7 

0.00078 u 18 6 

0.00052 u 17 5 

0.0011 u 15 0 

0.0015 J inc inc 

0,0017 u 15 6 

0.0013 u 19 7 

0.66 inc inc 

0.0016 u 16 6 

0.057 ino inc 

0.00051 u 18 6 

0.00088 u 20 6 

0.00096 u 20 4 

0.0062 JB inc inc 

0.0014 u 18 7 

0,0011 u 15 0 

0,00067 u 17 6 

0.024 inc inc 

0.0013 u 19 7 

0.015 inc inc 

0.00055 u 17 5 

0.35 inc inc 

0.00088 u 20 5 

0.079 inc inc 

0.072 inc inc 

0.0011 15 0 
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5/14/2014 

Post-3nd Injection 

mg/kg 
FI vs. Baseline(% vs. Post-2nd(% 

ag reduction) reduction) 

0.00084 u 1 inc 

0.00099 u 1 inc 

0.031 J inc 72 

0.074 inc 78 

0.0034 J inc 19 

0.27 inc 94 

0.00081 u 0 inc 

0.0022 u 0 inc 

0.0012 u 0 inc 

0.0017 u 0 inc 

0.0019 u 0 72 

0.06 inc 84 

0.00075 u 1 inc 

0.0016 u 0 inc 

0.00095 u 0 inc 

0.00063 u 0 inc 

0.0013 u 0 inc 

0.0011 u 0 27 

0.002 u 0 inc 

0.0016 u 0 inc 

OJ B inc 85 

0.0019 u 0 inc 

0.028 ino 51 

0.00062 u 0 inc 

0.0011 u 0 inc 

0.0012 u 0 inc 

0.0025 u 22 60 

0.0017 u 0 inc 

0.0013 u 0 inc 

0.00081 u 0 inc 

0_013 inc 46 

0.0016 u 0 inc 

0.0085 inc 43 

0.00066 u 0 inc 

0.058 inc 83 

O.OOll u 0 inc 

0.087 inc inc 

0.037 inc 49 

0.0013 u 0 inc 
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TABLEB-4A 
Volatile Organic Compounds, Area 2 Soil Samples, Zone B., Sample AZ..MW-1-(38-39) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/13/2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mg/kg Flag1 mg/kg 
vs. Baseline 

Flag (% reduction)1 

Total Volatile Organic Compounds (VOCs) by EPA Metlwd 8260B 

1,1, !-Trichloroethane 0.00071 u 0.00072 u inc 
1, 1,2,2-Tetrachloroethane 0.00083 u 0.00084 u inc 
1,1 ,2-Trichloroethane O.D7 0.00071 u 99 

1, 1-Dichloroethane 0.025 0.0052 79 

1, 1-Dichloroethene 0.0012 u 0.0012 u 0 

1 ,2-Dichloroethane 0.15 0.064 57 
1 ,2-Dichloropropanc 0.00068 u 0.00069 u inc 
2-Butanone (11EK) 0.0018 u 0.0018 u 0 

2-Hexanone 0.00097 u 0.00098 u mo 
4-Methyl-2-pentanone (MIBK) 0.0014 u 0.0014 u 0 
Acetone 0.0016 u 0.0016 u 0 

Benzene 0.014 0.0031 J 78 

Bromodichloromethane 0.055 0.00064 u 99 

Bromoform 0.0013 u 0.0013 u 0 

Bromomethane 0.0008 u 0.00081 u inc 
Carbon disulfide 0.00053 u 0.00053 u 0 

Carbon tetrachloride 0.0011 u 0.0011 u 0 

Chlorobenzene 0.0055 0.00093 u 83 

Chlorobromomethane 0.0017 u 0.0017 u 0 

Chloroethane 0.0013 u 0.0014 u inc 

Chloroform 0.062 0.0036 JB 94 

Chloromethane 0.0016 u 0.0016 u 0 

cis-1,2-Dich\oroethene 0.009 0.0025 J 72 

cis-! ,3-Dich!oropropene 0.00052 u 0.00052 u 0 

Dibromochloromethane 0.0009 u 0.00091 u inc 

Ethyl benzene 0.00098 u 0.00099 u inc 
Methylene Chloride 0.0021 u 0.0021 u 0 

m-Xylene & p-Xylene 0.0015 u 0.0015 u 0 

o-Xy!ene O.OOJi u 0.0011 u 0 

Styrene 0.00068 u 0.00069 u inc 
Tetrachloroethene 0.038 0.0011 J 97 
f:roluene 0.0013 u 0.0013 u 0 

trans-1,2-Dichloroethene 0.0045 J 0.0011 u 76 
trans-1,3-Dichloropropene 0.00056 u 0.00056 u 0 

richloroethene 0.031 0.0033 J 89 

Vinyl acetate 0.00089 u 0.0009 u inc 
Vinyl chloride 0.014 0.0023 J 84 
1,2-Dichloroethene, Total 0.014 0.0025 J 82 
Xy!enes, Total 0.0011 u 0.0011 u 0 

"""' 1) Flags: 
U =analyte was not detected at or above the SOL 
J"' rcsul.t is less than the MQL but greater !han or equal to the SOL and the concentration is an estimated value 
B"' compound was found in the blank and the sample 

2) inc - indicates an increase in the concentration relative to baseline or the prcvio\IS injeetion r:vent. 

ISCO 

A2-MW-1 
(38-39) 

4121/2014 

Post-2nd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-1st(% 

g reduction) reduction) 

0.00071 u 0 1 

0.00083 u 0 1 

O.Dl8 J 74 inc 
0.0045 J 82 13 
0.0012 u 0 0 

0.097 35 inc 
0.00068 u 0 1 

0.0018 u 0 0 

0.00096 u 1 2 

0.0014 u 0 0 

0.0053 J inc inc 

0.0006 u 96 81 

0.00063 u 99 2 
0.0013 u 0 0 

0.00079 u 1 2 
0.00052 u 2 2 

0.0011 u 0 0 

0.00092 u 83 1 

0.0017 u 0 0 

0.0013 u 0 7 

0.011 B 82 inc 
0.0016 u 0 0 

0.00079 u 91 68 

0.00051 u 2 2 

0.0009 u 0 1 

0.00097 u 1 2 

0.0021 u 0 0 

0.0014 u 7 7 

0.0011 u 0 0 

0.00068 u 0 1 

0.0025 J 93 inc 
0.0013 u 0 0 

0.0011 u 76 0 

0.00055 u 2 2 

0.0013 u 96 61 

0.00089 u 0 1 

0.00086 u 94 63 

0.0018 u 87 28 

0.0011 u 0 9 ... ...... 
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5!14/2014 

Post-Jnd Iojection 

mglkg 
Fl vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.00086 u inc inc 
0.001 u inc inc 
0.11 inc inc 
0.043 inc inc 
0.0014 u inc inc 
0.45 inc inc 

0.00083 u inc inc 
0.0022 u inc inc 
0.0012 u inc inc 
0.0017 u inc inc 
0.0019 u inc 64 

0.0012 J 91 inc 
0.00077 u 99 inc 
0.0016 u inc inc 
0.0062 J inc inc 
0.00064 u inc inc 
0.0013 u inc inc 
0.00!1 u 80 inc 
0.0021 u inc inc 
0.0016 u inc inc 

0.11 B inc inc 
0.0067 J inc inc 
0.0025 J 72 inc 
0.00063 u inc inc 
0.0011 u inc inc 
0.0012 u inc inc 
0.0026 u inc inc 

0.0018 u inc inc 

0.0013 u inc inc 
0.00083 u inc inc 
0.033 13 ;., 
0.0016 u inc inc 
0.002 J 56 inc 

0.00068 u inc inc 

0.015 52 inc 
0.0011 u inc inc 
0.0024 J 83 inc 
0.0045 J 68 inc 
0.0013 u inc inc 
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TABLEB-48 

Volatile Organic Compound~, Area 2 Soil Samples, Zone 8, Sample Al-MW-1-(39-40) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/13/2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag1 mg/kg 
vs. Baseline 

Flag (% reduetion)2 

Total Volatile Organic Compou.nds (VOCs) by EPA Method 8260B 

I, I, 1-Trichloroethane 0.00071 u 0.00073 u ino 
1,1 ,2,2-Tetrachloroethane 0,00084 u 0,00086 u inc 

1,1 ,2-Trichloroethane 0.0055 J 0.00072 u 87 

1, l·Dichloroethane 0.006 0.0044 1 27 

1,1-Dichloroethc:m:; 0.0012 u 0.0012 u 0 

1,2-Dichloroethane 0.11 0.057 48 
1 ,2-Dichloropropane 0.00068 u 0.0007 u inc 
2-Butanone (MEK) 0.0018 u 0.0019 u inc 
2-Hexanone 0.00097 u 0.001 u inc 
4-Methyl-2-pentanone (MIBK) 0.0014 u 0.0015 u inc 
Acetone 0.0016 u 0.0016 u 0 

Benzene 0.0025 J 0.0028 1 inc 
Bromodichloromethane 0.0045 1 0.00065 u 86 

Bromoform 0.0013 u 0.0014 u inc 
Bromomethane 0.0008 u 0.00082 u inc 
Carbon disulfide 0.00053 u 0.00054 u inc 
Carbon tetrachloride 0.0011 u 0.0011 u 0 

Chlorobenzene 0.00092 u 0.00095 u inc 
Chlorobromomcthane 0.0017 u 0.0018 u inc 
Chloroethane 0.0013 u 0.0014 u inc 
Chloroform 0.0037 1 0.0032 1B 14 

Chloromethane 0.0016 u 0.0016 u 0 

cis-1,2-Dichloroethene 0.0027 J 0.002 1 26 

cis-1,3-Dichloropropene 0.00052 u 0.00053 u inc 
Dibromochloromcthane 0.0009 u 0.00093 u inc 
Ethyl benzene 0.00098 u 0.001 u inc 
Methylene Chloride 0.0021 u 0.0022 u inc 
m-Xylene & p-Xylene 0.0015 u 0.0015 u 0 

o-Xylene 0.0011 u 0.0011 u 0 

Styrene 0.00068 u 0.0007 u inc 
Tetrachloroethene 0.0061 0.001 1 84 
Toluene 0.0013 u 0.0014 u inc 
trans-! ,2-Dichloroethene 0.0011 u 0.0011 u 0 

rans-1 ,3-Dichloropropene 0.00056 u 0.00057 u inc 
Trichloroethene 0.0084 0.0029 1 65 

Vinyl acetate 0.00089 u 0.00092 u inc 
Vinyl chloride 0.0054 J 0.0022 J 59 
1,2-Dichloroethene, Total 0.0027 1 0.002 1 26 
Xylenes, Total 0.0011 u 0.0011 u 0 

~ 
I) Flags: 

U "'analytc: was not detected at or above the SOL 
J =result is less than the MQL but greater than or equal to the SOL and the concentration is an estimated value 
B =compound was found in the blank and the sample 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection event. 

ISCO 

A2-MW-1 
(39-40) 

4/21/2014 

Post-2nd Injection 

mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.0008 u inc inc 
0.00094 u ino inc 
0.0059 J inc inc 
0.019 inc inc 

0.0013 u ino inc 
0.75 inc inc 

0.00077 u inc inc 
0.0021 u inc inc 
0.0011 u inc inc 
0.0016 u inc inc 
0.0018 u inc ino 
0.0037 J inc inc 
0.00072 u 84 inc 
0.0015 u inc inc 
0.0009 u inc inc 
0.0006 u inc inc 
0.0012 u inc inc 
0.001 J inc inc 

0.0019 u inc inc 
0.0015 u inc inc 
0.017 B inc inc 

0.0018 u inc inc 
0.0038 1 inc inc 
0.00059 u inc inc 

0,001 u inc inc 
0.0011 u inc inc 
0.0024 u inc inc 
0.0016 u inc inc 
0.0012 u inc inc 
0.00077 u inc inc 
0.013 inc inc 
0.0015 u inc inc 
0.0021 J inc inc 
0.00063 u inc inc 
0.014 inc inc 
0.001 u inc inc 
0.011 inc inc 
0.0059 J inc inc 
0.00!2 u inc inc 
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S/14/2014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd{% 

ag reduction) reduction) 

0.0009 u inc inc 
0.0011 u inc inc 
0.05] inc inc 
0.025 inc inc 

0.0015 u inc inc 
0.38 inc 49 

0.00087 u inc inc 
0.0023 u inc inc 
0.0012 u inc inc 
0.0018 u inc inc 
0.002 u inc inc 

0.0013 1 48 65 

0.00081 u 82 inc 
0.0017 u inc inc 
0.001 u inc inc 

0.00067 u inc inc 
0.0014 u inc inc 
0.0012 u inc inc 
0.0022 u inc inc 
0.0017 u inc inc 
0.053 B inc inc 
0.002 u inc inc 
0.0026 1 4 32 

0.00066 u inc inc 
0.0011 u inc inc 
0.0012 u inc inc 
0.0027 u inc inc 
0.0019 u inc inc 
0.0014 u inc inc 
0.00087 u inc inc 
0.017 inc inc 
0.0017 u inc inc 
0.0021 J inc 0 

0.00071 u inc inc 
0.01 inc 29 

0.0011 u '"' inc 
0.0046 1 15 58 

0.0047 1 inc 20 
i!; 

0.0014 u inc inc 

II 
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TABLEB-4C 

Volatile Organic Compounds., Area 2 Soil Samples, Zone B., Sample AZ-MW-2-(38-39) 
Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/11/2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mglkg Flag' mg/kg Flag 
vs. Baseline 

(% reductionl 
Total Volatile Orgr.mic Compounds (VOCs) by EPA Method 8260B 

I, 1,1-Trichloroethane 0.00077 u 0.00078 u inc 
1, 1,2,2-Tetrachloroethane 0.0009 u 0.00091 u inc 
1,1,.2-Trichloroethane 0.037 J 0.18 inc 

1 ,1-Dichloroethane 0.013 0.16 inc 

1, 1-Dich!oroethene 0.0013 u 0.0013 u 0 

1,2-Dichloroethane 0.12 16 inc 
1,2-Dich!oropropane 0.00074 u 0.00075 u inc 
2-Butanone (MEK) 0.002 u 0.002 u 0 

2-Hexanone 0.001 u 0.0011 u inc 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0015 u 0 

Acetone 0.0017 u 0.0017 u 0 

Benzene 0.0062 0.21 inc 
Bromodichloromethane 0.029 0.00069 u 98 

Bromoform 0.0014 u 0.0014 u 0 

Bromomethane 0.00086 u 0.00087 u inc 
Carbon disulfide 0.00057 u 0.00058 u inc 

Carbon tetrachloride 0.0012 u 0.0012 u 0 

Chlorobenzene 0.0021 J 0.0023 J inc 

Chlorobromomethane 0.0018 u 0.0019 u inc 

Chloroethane 0.0015 u 0.0015 u 0 

Chloroform 0.029 0.45 inc 

Chloromethane 0.0017 u 0.0017 u 0 

cis-1,2-Dichloroethene 0.0046 J 0.072 inc 
cis-1,3-Dichloropropene 0.00056 u 0.00057 u inc 
Dibromochloromethane 0.00097 u 0.00099 u inc 
Ethylbenzene 0.0011 u 0.0011 u 0 

Methylene Chloride 0.0023 u 0.012 B inc 
m-Xy!ene & p-Xylene 0.0016 u 0.0016 u 0 

a-Xylene 0.0012 u 0.0012 u 0 ,_, 0.00074 u 0.00075 u inc 
Tetrachloroethene 0.016 0.043 inc 

Toluene 0.0014 u 0.0014 u 0 

trans-! ,2-Dichloroethene 0.0021 J 0.02 inc 
trans-! ,3-Dichloropropene 0.0006 u 0.00061 u inc 
Trichloroethene 0.014 0.13 inc 

Vinyl acetate 0.00096 u 0.00098 u inc 

Vinyl chloride 0.0077 J 0.12 inc 
1,2-Dichloroethene, Total 0.0067 J 0.092 inc 
Xylenes, Total 0.0012 u 0.0012 u 0 

"""' 1) Flags: 
U "' analyte was not detected at or above the SDL 
J"" result is Jess than the MQL but greater !han or equal to the SDL and the coocentrntion is an estimated value 
E = result is greater than the UQL and the concentration is an cstimati:d value 
B "' compound was found in the blank and the sample 

2) inc - indicates an increase in the concentration relative to baseline or the previous injection event. 

ISCO 

Al--MW-2 
(38-39) 

4/21/2014 

Post-2nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reduction) 

0.00069 u 10 12 
0.00081 u 10 11 

0.14 inc 22 
0.089 inc 44 
0.0027 J inc inc 

15 inc 6 
0.00066 u 11 12 
0.001'8 u 10 10 

0.00094 u 6 15 

0.0014 u 7 7 

0.0015 u 12 12 

0.095 inc 55 
0.00061 u 98 12 

0.0013 u 7 7 

0.00077 u 10 11 

0.00051 u 11 12 

0.001 u 17 17 

0.0011 J 48 52 
0.0017 u 6 11 

0.0013 u 13 13 
0.29 inc 36 

0.0015 u 12 12 

0.036 inc 50 

0.0005 u 11 12 

0.00087 u 10 12 

0.00095 u 14 14 

0.0091 J inc 24 

0.0014 u 13 13 
0.001 u 17 17 

0.00066 u 11 12 

0.016 0 63 
0.0013 u 7 7 

0.0087 inc 57 
0.00054 u 10 11 

0.059 '"' 55 
0.00086 u 10 12 

0.04 inc 67 
0.045 inc 51 
0.001 u 17 17 
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5/14/2014 

Post-3nd Injection 

mg/kg 
Fl vs. Baseline(% vs. Post-2nd (% 

ag reduction) reduction) 

0.00084 u inc inc 
0.00099 u inc inc 

0.091 inc 35 

0.067 inc 25 

0.0014 J inc 48 
0.28 EB inc 98 

0.00081 u inc inc 
0.0022 u inc inc 
0.0012 u inc inc 
0.0017 u inc inc 

0.0019 u inc inc 

0.0028 J 55 97 

0.00075 u 97 inc 
0.0016 u inc inc 

0.00095 u inc inc 

0.00063 u inc inc 

0.0013 u inc inc 

0.0011 u 48 0 

0.002 u inc inc 
0.0016 u inc inc 

0.17 B inc 41 

0.0019 u inc inc 

0.0034 J 26 91 
0.00062 u inc inc 
0.0011 u inc inc 
0.0012 u inc inc 
0.0025 u inc 73 
0.0017 u inc inc 
0.0013 u inc inc 
0.00081 u inc inc 

0.041 inc inc 
0.0016 u inc inc 
0.0026 J inc 70 

0.00066 u '"' inc 

0.015 inc 75 
0.0011 u inc inc 
0.013 inc 68 

0.006 J 10 87 
0.0013 u inc inc 

._ 
':~""""'"";t. _;;'""'~~, -;~~,.;,~;.-""' 1 
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Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/11/2014 

Baseline 

Constituent mglkg Flag1 

TABLEB-4D 

Volatile 0~"ganic Compounds, Area 2 Soil Samples, Zone B, Sample A2-MW·Z..(39-40) 

Formosa Pilot Treatability Study 

ISCO 

A2-MW-2 
(39-10) 

4/1/2014 4121/2014 

Post-1st Injection Post-2nd Injection 

mg/kg 
F vs. Baseline 

lag I f% reductionl2 mglkg 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) r~uction) 
Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1, 1-Trichloroethane 0.00077 u 0.00092 u inc 0.00086 u inc 7 

1, 1,2,2-Tetrachloroethane 0.00091 u 0.0011 u inc 0.001 u inc 9 

1, 1 ,2-Trichloroethane 0.0071 J 0.026 J inc 0.074 inc inc 

1, 1-Dichloroethane 0.012 0.036 inc O.OS! ino inc 

1, 1-Dichloroethene 0.0013 u O.OO!S u inc 0.0018 J inc inc 
1 ,2-Dichloroethane 0.45 2.3 inc 10 inc inc 
1,2-Dichloropropane 0.00074 u 0.00088 u inc 0.00082 u inc 7 

2-Butanone (MEK) 0.002 u 0.0024 u inc 0.0022 u inc 8 

2-Hexanone 0.0011 u 0.0013 u inc 0.0012 u inc 8 

4-Methyl-2-pentanone (MIBK) 0.0015 u 0.0018 u inc 0.0017 u inc 6 

Acetone 0.0017 u 0.0021 u inc 0.0019 u inc 10 

Benzene 0.0038 J 0.048 inc 0.057 inc inc 

Bromodichloromethane 0.0056 0.00082 u 85 0.00076 u 86 7 

romoform 0.0014 u 0.0017 u inc 0.0016 u inc 6 

Bromomethane 0.00087 u 0.001 u inc 0.00096 u inc 4 

Carbon disulfide 0.00057 u 0.00068 u inc 0.0012 J inc inc 

Carbon tetrachloride 0.0012 u 0.0014 u ino 0.0013 u inc 7 

Chi oro benzene 0.001 u 0.0012 u inc 0.0011 u inc 8 

Chlorobromomethane 0.0019 u 0.0022 u ino 0.0021 u inc 5 
Chloroethane 0.0015 u 0.0017 u inc 0.0016 u inc 6 

Chloroform 0.0098 0.069 B inc 0.1 B inc inc 

Chloromethane 0.0017 u 0.0021 u inc 0.0019 u inc 10 

cis-1,2-Dich1oroethene 0.0051 J 0.017 inc 0.02 inc inc 
cis-1,3-Dichloropropene 0.00056 u 0.00067 u inc 0.00063 u inc 6 

Dibromochloromethane 0.00098 u 0.0012 u inc 0.0011 u inc 8 

Ethy1benzene 0.0011 u 0.0013 u inc 0.0012 u inc 8 

Methylene Chloride 0.0023 u 0.0027 u inc 0.0025 u inc 7 

m-Xylene & p-Xylene 0.0016 u 0.0019 u inc 0.0018 u inc 5 
o-Xylene 0.0012 u 0.0014 u inc 0.0013 u inc 7 

Styrene 0.00074 u 0.00088 u inc 0.00082 u inc 7 

Tetrachloroethene 0.006 0.011 inc 0.011 inc 0 

Toluene 0.0014 u 0.0017 u inc 0.0016 u inc 6 

trans-1,2-Dich!oroethene 0.0022 J 0.0047 J inc 0.0046 J inc 2 

trans-! ,3-Dichloropropene 0.00061 u 0.00072 u inc 0.00067 u inc 7 

Trich!oroethene 0.012 0.031 inc 0.032 ino inc 

Vinyl acetate 0.00097 u 0.0012 u inc 0.0011 u inc 8 

Vinyl chloride 0.0091 J 0.03 inc 0.023 inc 23 

1,2-Dichloroethene, Total 0.0073 J 0.022 inc 0.025 inc inc 

mglkg 

0.00095 

0.0011 

0.056 
0.026 
0.0016 
0.21 

0.00091 
0.0024 
0.0013 
0.0019 
0.0021 
0.0032 

0.00084 
0.0018 

0.0011 
0.0007 
0.0014 
0.0012 
0.0023 
0.0018 
0.066 
0.0021 
0.0032 
0.00069 
0.0012 
0.0013 
0.0028 
0.0019 
0.0014 
0.00091 

0.022 
0.0018 
0.0019 
0.00074 

0.013 
0.0012 
0.0066 

0.0051 
Xylenes. Total 0.0012 u 0.0014 u inc 0.0013 u .i.!l.9 ... ...... z....... ..... __ g_,oo_l4 

~ 
1) F1ags: 

U "' analyte was not detected at or above the SDL 
J"' result is less than the MQL but gre:rter than or equal to the SOL and tlle com:entrntion is an estimated value 
B "' compound was found in tll10 blank and tlll": sample 

2) ine - indicates an increase in tho concentration relative to baseline or the previous injection event. 

Pagel of! 

5/14/2014 

Post-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd(% 
ag reduction) reduction) 

u inc inc ' I 
u inc inc 

inc 24 
inc 49 

u inc 11 

B 53 98 

u inc inc 

u inc inc 
u inc inc 
u inc inc 
u inc inc 
J 16 94 

u 85 inc 
u inc inc 

u inc inc 
u inc 42 

u inc inc 
u inc inc 
u inc ino 
u inc inc 
B inc 34 

u inc inc 
J 37 84 

u inc inc 

u inc inc 
u inc inc 

u inc inc 

u inc inc 
u inc inc 
u inc inc 

inc inc 
u inc ino 
J 14 59 
u inc inc 

inc 59 
u inc inc 

J 27 71 
J 30 80 

u inc inc 

l li 
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TABLEB-4E 

Volatile Organic Compounds, Area 2 Soil Samples, Zone B, Sample A2-MW-3-(3S..39) 

Fonnosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/11/2014 4/112014 

Baseline Post-1st Injection 

Constituent mgfkg Flag1 mglkg 
Fla vs. Baseline 

g (% reduction)1 

Total Volaiile Organic Compounds (VOCS) by EPA Method 8260B 

l, 1,1-Trichloroethane 0.00083 u 0.00075 u 10 

1,1,2.2-Tetrachloroethane 0.00097 u 0.00088 u 9 

1,1 ,2* Trichloroethane 0.11 0.065 41 

1,1 *Dichloroethane 0.041 0.061 inc 

1, l *Dichloroethene 0.0023 J 0.0012 u 48 

1 ,2-Dich1oroethane 0.49 1.2 m' 
1 ,2*Dicbloropropane 0.00079 u 0.00072 u 9 

2*Butanone (MEK) 0.0021 u 0.0019 u 10 

2-Hexanone 0.0011 u 0.001 u 9 

4-:Methyl*2-pentanone (MIBK) 0.0016 u 0.0015 u 6 

Acetone 0.0019 u 0.0017 u 11 

Benzene 0.015 0.044 m' 
Bromodicb1orometbane 0.093 0.00067 u 99 

Bromoform 0.0015 u 0.0014 u 7 

Bromo methane 0.00093 u 0.00084 u 10 

Carbon disulfide 0.00062 u 0.00056 u 10 

Carbon tetrachloride 0.0013 u 0.0011 u 15 

Chlorobenzene 0.0044 1 0.0037 1 16 

Chlorobromomethane 0.002 u 0.0018 u 10 

Chloroethane 0.0016 u 0.0014 u 13 

Chloroform 0.12 0.05 B 58 

Chloromethane 0.0019 u 0.00!7 u 11 

cis* 1 ,2-Dichloroethene 0.014 0.009 36 

cis-1,3-Dichloropropene 0.0006 u 0.00055 u 8 

Dibromochloromethane 0.0011 u 0.00095 u 14 

thylbenwne 0.0011 u 0.001 u 9 

Methylene Chloride 0.0036 J 0.0073 JB inc 

m-Xylene & p-Xylene 0.0017 u 0.0015 u 12 

o-Xylene 0.0013 u 0.0011 u 15 

Styrene 0.00079 u 0.00072 u 9 

Tetrachloroethene 0.038 0.031 18 

Toluene 0.0015 u 0.0014 u 7 

trans-1,2-Dicbloroethene 0.0078 0.0016 1 79 

trans· 1,3-Dichloropropene 0.00065 u 0.00059 u 9 

Trichloroethene 0.034 0.012 65 

inyl acetate 0.001 u 0.00094 u 6 

Vinyl chloride 0.028 0.011 61 

1,2-Dichloroethene, Total 0.022 0.011 50 

Xylenes, Total 0.0013 u 0.0011 u 15 

"""' 1) Flags: 
U"' analyte was not detected at or above the SOL 
J ~result is less than the MQL but greater than or equal to the SOL and the conccntrntion is an estimated value 

B"' compound was found in the blank and the sample 
2) inc • indicates an increase in the concentmtion relative to baseline or the previous injection event. 

ISCO 

A2-MW-3 

(38-39) 

4/22!2014 

Post-2nd Injection 

mgfkg 
Fl vs.Baseline(% vs.Post-lst(% 

ag reduction) reduction) 

0.00073 u 12 3 

0.00086 u 11 2 

0.041 63 37 

0.025 39 59 

0.0012 u 48 0 

4.8 inc inc 

0.0007 u 11 3 

0.0019 u 10 0 

0.001 u 9 0 

0.0015 u 6 0 

0.0016 u 16 6 

0.022 inc 50 

0.00065 u 99 3 

0.0014 u 7 0 

0.00082 u 12 2 

0.00054 u 13 4 

0.0011 u 15 0 

0.00095 u 78 74 

0.0018 u 10 0 

0.0014 u 13 0 

0.33 inc inc 

0.0016 u 16 6 

0.0091 35 inc 

0.00053 u 12 4 

0.00093 u 15 2 

0.001 u 9 0 

0.0022 u 39 70 

0.0015 u 12 0 

0.0011 u 15 0 

0.0007 u 11 3 

0.0068 82 78 

0.0016 J inc inc 

0.0022 J 72 inc 

0.00057 u 12 3 

0.015 56 inc 

0.00092 u 8 2 

0.0095 1 66 14 

0.01 I 50 0 

0.0011 u 15 0 
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5/14/2014 

Post..Jnd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-2nd (% 

g reduction) reduction) 

0.00086 u inc inc 

0.001 u inc inc 

0.32 J inc inc 

0.079 inc inc 

0.0014 u 39 inc 

1.2 inc 75 

0.00082 u m' inc 

0.0035 J inc inc 

0.0012 u inc inc 

0.0017 u inc inc 

0.0019 u 0 inc 

0.0059 61 73 

0.00076 u 99 inc 

0.0016 u inc inc 

0.00096 u ;n, inc 

0.00064 u inc inc 

0.0013 u 0 inc 

0.0011 u 75 inc 

0.0021 u inc inc 

0.0016 u 0 inc 

0.67 inc inc 

0.0019 u 0 inc 

0.0057 J 59 37 

0.00062 u inc inc 

0.0011 u 0 inc 

0.0012 u inc inc 

0.0025 u 31 inc 

0.0018 u inc inc 

0.0013 u 0 inc 

0.00082 u inc inc 

0.026 32 inc 

0.0018 1 inc inc 

0.0031 J 60 inc 

0.00067 u inc inc 

0.013 62 13 

0.0011 u inc inc 

0.0072 J 74 24 

0.0088 1 60 20 

0.0013 u 0 inc 
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TABLEB-4F 

Volatile Organic Compounds, Area 2 Soil Samples, Zooe B, SampleA2-MW-l"t39-40) 

Formosa Pilot Treatability Study 

Location ID: 

Sample Depth (ft bgs): 

Sample Date: 3/11/2014 4/1/2014 

Baseline Post-1st Injection 

Constituent mg!kg Flag1 mg/kg Fl•g 
vs. Baseline 

% reduction)2 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1, 1,1-Trichloroethane 0.0013 u 0.00073 u 44 

1,1 ,2,2-Tetrachloroethane 0.0015 u 0.00086 u 43 

I, 1 ,2-Trichloroethane 0.13 0.056 57 

1, 1-Dichloroethane 0.054 0.054 0 

I, 1-Dichloroethene 0.0022 u 0.0012 u 45 

1 ,2-Dichloroethane 0.25 2.5 inc 

1,2-Dich!oropropane 0.0013 u 0.0007 u 46 

2-Butanone (MEK) 0.0034 u 0.0019 u 44 

2-Hexanone 0.0018 u 0.001 u 44 

4-Methyl-2-pentanone (MIBK) 0.0026 u 0.0015 u 42 

Acetone 0.003 u 0.0016 u 47 

Benzene 0,021 O.Q35 inc 

Bromodich!oromethane 0.11 0.00065 u 99 

Bromoform 0.0024 u 0.0014 u 42 

Bromomethane 0.0015 u 0.00082 u 45 

Carbon disulfide 0.00098 u 0.00055 u 44 

Carbon tetrachloride 0,002 u 0.0011 u 45 

Chlorobenzene 0,0061 J 0.0036 J 41 

Chlorobromomethane 0.0032 u 0.0018 u 44 

Chloroethane 0,0025 u 0.0014 u 44 

Chloroform 0.15 0.039 B 74 

Chloromethane 0.003 u 0.0016 u 47 

cis-1,2-Dichloroethene 0.019 0.0068 64 

cis-1 ,3-Dichloropropene 0.00096 u 0.00054 u 44 

Dibromochloromethane 0.0017 u 0.00093 u 45 

Ethylbenzcne 0.0018 u 0.001 u 44 

Methylene Chloride 0,0052 J 0.0054 JB inc 

m-Xylene & p-Xylene 0,0027 u 0.0015 u 44 

a-Xylene 0.002 u 0,0011 u 45 

Styrene 0.0013 u 0.0007 u 46 

Tetrachloroethene 0,052 0.027 48 

oluene 0.0025 u 0.0014 u 44 

trans-1,2-Dichloroethene 0.011 0.0012 J 89 

trans-1,3-Dichloi'opropene 0.001 u 0.00057 u 43 

richloroethene 0.046 0.0098 79 

inyl acetate 0.0017 u 0.00092 u 46 

Vinyl chloride 0,038 0,0079 J 79 

1,2-Dichloroethene, Total 0.03 0,008 J 73 

Xylenes, Total 0.002 u 0.0011 u 45 

"'"" 1) Flags: 
U"' analytc was not detected at or above the SOL 
J =result is less than the MQL but greater !han or equal to the SDL and the concentration is an estimated value 
B = compound was found in the blank and the s:unple 

2) inc· indicates an increase in the concentration relative to baseline orthc previous injection CVl:n!. 

ISCO 

AZ..MW-3 

(39-40) 

4/22/2014 

Post-2nd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-1st(% 

g reduction) reduction) 

0.00075 u 42 inc 
0.00089 u 41 inc 

0.083 36 inc 
0,04 26 26 

0.0012 u 45 0 

6.7 inc inc 

0.00072 u 45 inc 

0.0019 u 44 0 

0.001 u 44 0 

0.0015 u 42 0 

0.0017 u 43 inc 

0.039 inc inc 

0.00067 u 99 inc 
0,0014 u 42 0 

0,00084 u 44 inc 

0.00056 u 43 inc 

0.0011 u 45 0 

0.00098 u 84 73 

0.0018 u 44 0 

0.0014 u 44 0 

100 100 

0.0017 u 43 inc 

0.019 0 inc 

0.00055 u 43 inc 

0.00096 u 44 inc 
0,001 u 44 0 

0.0022 u 58 59 

0.0015 u 44 0 

0.0011 u 45 0 

0.00072 u 45 inc 
0,0055 89 so 
0,0014 u 44 0 

0.0029 J 74 inc 

0.00059 u 41 inc 

0.019 59 inc 

0.00095 u 44 inc 

0.0054 J 86 32 

0.022 27 inc 

0.0011 u 45 0 

Page I of! 
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5/14/2014 

Post-3nd Injection 

mg/kg 
Fla vs. Baseline(% vs. Post-2nd (% 

g reduction) reduction) 

0.00095 u 27 inc 
0.0011 u 27 inc 

0.37 J inc inc 

OJ inc inc 

0.0017 J 23 inc 

I 
0.66 inc 90 

0.00092 u 29 inc 

0.0048 J inc inc 

0.0013 u 28 inc 

0.0019 u 27 inc 

0.0021 u 30 inc 

0.012 43 69 

0.00085 u 99 inc 

0.0018 u 25 inc 

0.0011 u 27 inc 

0.00077 J 21 inc 

0.0015 u 25 inc 

0.0017 J 72 inc 

0.0023 u 28 inc 
0,0018 u 28 inc 
0.72 inc inc 

0.0021 u 30 inc 

0.011 42 42 

0.0007 u 27 inc 

0.0012 u 29 inc 

0.0013 u 28 inc 

0.0028 u 46 inc 
0,002 u 26 inc 

0.0015 u 25 inc 

0.00092 u 29 inc 

0,037 29 inc 

0.0018 u 28 inc 

0.0065 41 inc 

0.00075 u 25 inc 

0.024 48 inc 

0.0012 u 29 inc 
0.019 50 inc 

0.018 40 18 

0.0015 u 25 inc 
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TABLEB-SA 

Volatile Organic Compounds and Genernl Chemistry, Area 1 Groundwater Sample!, Zone A, Well AlMW~lA 

Formosa Pilot Treatability Study 

ISCO 

Location ID: 

Sample Date: 3/17/2014 3/31/2014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L 
Fl vs. Baseline(% 

ag reduction) mg/L 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

I, I, 1-Trichloroethane 0.075 u 0.075 u 0 0.3 

1, 1,2,2-Tetrachloroethane 0.11 u 0.11 u 0 0.44 
1,1 ,2-Trichloroethane 6.9 7.1 inc 1.9 

1, 1-Dichloroethane 6 6.1 inc 0.72 
1, 1-Dichloroethene 0.82 1.2 inc 0.38 

1 ,2-Dichloroethane 1300 B 1500 B inc 270 
1 ,2-Dichloropropane 0.08 u 0.08 u 0 3.6 

2-Butanone (MEK) 0.38 u 0.38 u 0 L5 
2-Hexanone 0.18 u 0.18 u 0 3.8 

4-Methyl-2-pentanone (MIBK) 0.23 u 0.23 u 0 0.9 

Acetone 0.5 u 0.5 u 0 2 

Benzene 2 2 0 0.19 

Bromodichloromethane 0.08 u 0.08 u 0 0.32 

romoform 0.095 u O.D95 u 0 0.38 
Bromomethane 0.13 u 0.13 u 0 0.5 

Carbon disulfide 0.12 u 0.12 u 0 0.48 

Carbon tetrachloride 0.075 u 0.075 u 0 0.3 

Chi oro benzene 0.1 J 0.11 J inc 0.42 

Chlorobromomethane 0.09 u 0.09 u 0 0.36 
Chloroethane 0.04 u 0.04 u 0 0.16 

Chloroform 78 66 15 9.2 

Chloromethane 0.09 u 0.09 u 0 0.36 
cis--1 ,2-Dichloroethene 1.8 2.1 inc 0.12 
cis-1 ,3-Dich\oropropene 0.09 u O.D9 u 0 0.36 
Dibromochloromethane 0.075 u 0.075 u 0 0.3 

thylbenzene 0.055 u 0.055 u 0 0.22 
Methylene Chloride 0.73 J 1.2 JB inc 0.3 

m-Xylene & p-Xylene 0.085 u 0.085 u 0 0.34 

o-Xylene 0.06 u 0.06 u 0 024 

Styrene 0.035 u 0.035 u 0 0.14 
Tetrachloroethene 2.8 2.8 0 0.26 

Toluene 0.075 u 0.075 u 0 0.3 

trans- I ,2-Dichloroethene 3.7 4.3 inc 0.18 
trans-! ,3-Dich\oropropene 0.11 u 0.11 u 0 0.42 
Trichloroethene 3.3 3.6 inc 0.36 
Vinyl acetate 0.11 u 0.11 u 0 0.42 
Vinyl chloride 4.8 4.1 15 0.34 
1,2-Dichloroethene, Total 5.5 6.4 J inc 0.6 

Xylenes, Total 0.13 u 0.13 u 0 0.52 
General Chemistry 

Alkalinity 560 500 11 200 

Total Organic Carbon 6.3 2.8 56 .43 

Nitrate as N 0.047 u 0.047 u 0 2.5 

Sulfate 560 570 inc 250 

~ 
I) Flngs: 

U "'-analyte was llot detected at or alwve the SDL 
J = result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value 
B = compound was fuund in the blank and smnp!e 

2) inc- indicates an increase in the concentration relative to baseline or the previous injection event 

Page 1 of 1 

AlMW~lA 

412212014 
Post-2nd Injection 

Fl vs. BWleline (% vs. Post-1st(% 
ag reduction) reduction) mg/L 

u inc inc 0.075 

u inc inc 0.11 

J 72 73 2.1 

J 88 88 1.1 
u 54 68 0.14 

79 82 4!10 

inc inc 0.08 

u inc inc 0.38 
J inc inc 0.18 

u inc inc 0.23 

u inc inc 0.5 

J 91 91 0.15 

u inc inc 0.08 

u inc inc 0.095 
u inc ino 0.13 

u inc inc 0.12 
u inc "'' 0.075 

J inc inc 0.06 

u inc inc 0.09 

u inc inc 0.04 

" 86 13 
u inc inc 0.09 

u 93 94 0.51 
u inc inc 0.09 

u inc inc 0.075 

u inc inc 0.055 

u 59 75 0.075 

u inc inc 0.085 

u inc inc 0.06 
u inc inc 0.035 

u 91 91 0.13 
u inc inc 0.075 

u 95 96 0.35 

u inc inc 0.11 

u 89 90 0.35 
u inc inc 0.11 

J 93 92 0.82 

u 89 91 0.86 
u inc inc 0.13 

64 60 190 

inc inc 55 
inc inc L5 
55 56 300 

5/1212014 
Post-Snd Injection 

Fl vs. Baseline(% vs. Post-2nd{% 
ng reduction\ reduction 

u 0 75 

u 0 75 

70 inc 
82 inc 

J 83 63 

69 inc 
u 0 98 
u 0 75 

u 0 95 

u 0 74 

u 0 75 
J 93 2J 

u 0 75 

u 0 75 

u 0 74 

u 0 75 

u 0 75 

u 40 86 

u 0 75 

u 0 75 

83 inc 

u 0 75 

72 inc 

u 0 75 

u 0 75 

u 0 75 

u 90 75 

u 0 75 

u 0 75 

u 0 75 

J 95 50 

u 0 75 

J 91 inc 

u 0 74 
J 89 3 

u 0 74 

J 83 inc 

84 inc 
u 0 75 

66 5 
inc inc 

inc 40 

46 inc 

- .•.... -, __ ., -----'"'--·"' 
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TABLEB-SB 

Volatile Organic Compounds and General Chemistry, Aren 1 Groundwater Samples, Zone A. Well A1MW~2A 

Fenno sa Pilot Treatability Study 

ISCO 

Location ID: 

Sample Date: 3/17/:2014 3/31!2014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L Flag 
vs. Baseline(% 

reduction). mg/L 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1,1, !-Trichloroethane 0.15 u 0.075 u 50 0,03 

l, 1 ,2.2-Tetrachloroethane 0.22 u 0.11 u so 0.044 

1,1,2-Trichloroethane 4.8 4.S 6 0.44 

l,I-Dichloroethane 3.S 3.4 3 0.094 

1, 1-Dichloroethene 0.36 J 0.35 J 3 0,038 

1 ,2-Dich\oroet:hane 1100 850 B 23 31 

1 ,2-Dich!oropropane 0.16 u 0.08 u so 0.032 

2-Butanone (.MEK) 0.76 u 0.38 u so 0.15 

2-Hexanone 0.35 u 0.18 u 49 0.07 

4-Methyl-2-pentanone (MIBK) 0.45 u 0.23 u 49 0.09 

Acetone 0.99 u O.S u 49 0.2 

Benzene 0.81 J 0.63 22 0.016 

Bromodichloromethane 0.16 u 0.08 u so 0.032 

Bromoform 0.19 u 0.095 u so 0.038 

Bromomethane 0.25 u ·0.13 u 48 0.05 

Carbon disulfide 0.24 u 0.12 u so 0.048 

Carbon tetrachloride 0.15 u 0,075 u so 0.03 

Chlorobenzene 0.12 u 0.06 u so 0.024 

Chlorobromomethane 0.18 u 0.09 u so 0.036 

Chloroethane 0.08 u 0.04 u so 0.016 

Chloroform 46 49 inc lA 

Chloromethane 0.18 u 0,09 u so 0.036 

cis-! ,2-Dichloroethene 0.93 J 0.97 inc 0.012 

cis-! ,3-Dichloropropene 0.18 u 0.09 u so 0.036 

Dibromoch!oromethane 0.15 u 0.075 u 50 0.03 

Ethy!benzene 0.11 u 0.055 u so 0.022 

Methylene Chloride 0.22 J 0.81 J inc 0.03 

m-Xylene & p-Xylene 0.17 u 0.085 u so 0.034 

o-Xylene 0.12 u 0.06 u so 0.024 

Styrene 0.07 u 0.035 u so 0.014 

Tetrachloroethene 1.4 1.2 14 0.026 

Toluene 0.15 u 0.075 u so 0.03 

trans-1,2-Dichloroethene 23 2.3 0 0.018 

trans-1,3-Dichloropropene 0.21 u 0.11 u 48 0.042 

Trichloroethene 1.9 1.8 s 0.036 

Vinyl acetate 0.21 u 0.11 u 48 0.042 

Vinyl chlottde 2.5 2.2 12 0.022 

1,2-Dichloroethene, Total 3.2 3.3 J inc 0.06 

Xylenes, Total 0.26 u 0.13 u so 0.052 

General Chemistry 

Alkalinity soo soo 0 200 

Total Organic Carbon 3.8 2.1 4S 33 

~itrate as N 0.047 u 0.047 u 0 3.9 

Sulfate 630 680 inc 190 

= 
I) Flags: 

U "' analyte was not detected at or above the SDL 
J"' result is 1= than tho MQL but greater than or equal to the SOL and the concentration is an estimated value 

2) inc- indicates an increase in the concentration relative to baseline or the previous injection event 

Page 1 of! 

A1MW-2A 

4/2212014 

Post-2nd Injection 

Fla vs. Baseline(% vs. Post-1st(% 
g reduction). reduction) 

mg/L 

u 80 60 0.075 

u 80 60 0.11 

91 90 0.32 

J 97 97 L1 

u 89 89 0.43 

97 96 190 

u 80 60 0.08 

u 80 61 0.38 

u 80 61 0.18 

u 80 61 0.23 

u 80 60 0.5 

u 98 97 0.23 

u 80 60 0.08 

u 80 60 0.095 

u 80 62 0.13 

u 80 60 0.12 

u 80 60 0,075 

u 80 60 0.06 

u 80 60 O.Q9 

u 80 60 0.04 

97 97 IS 

u 80 60 0,09 

u 99 99 0.37 

u 80 60 0.09 

u 80 60 0.075 

u 80 60 0.055 

u 86 96 0.19 

u 80 60 0.085 

u 80 60 0.06 

u 80 60 0.035 

u 98 98 0.22 

u 80 60 0.075 

u 99 99 1.2 

u 80 62 0.11 

u 98 98 0.58 

u 80 62 O.ll 

u 99 99 1.7 

u 98 98 1.6 

u 80 60 0.13 

60 60 30 

inc inc 2.3 

inc inc 0.0072 
70 72 630 

5/1212014 

Post-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd (% 
ag reduction) reduction). 

u so inc 

u so inc 

J 93 27 
69 inc 

J inc inc 

83 inc 

u so inc 
u so inc 

u 49 inc 

u 49 inc 

u 49 )t J 72 

u so '"' u so inc 

u 48 inc 

u so inc 

u so inc 

u so inc 

u so inc 

u so inc 

67 inc 

u so inc 

J 60 inc 

u so inc 

u so inc 

u so inc 

J 14 inc 

u so inc 

u so inc 

u so inc 

J 84 inc 

u so inc 

48 inc 

u 48 inc 

69 inc 

u 48 i 32 
50 

u so .. 
94 85 

39 93 

u 8S 100 

0 inc 

·~~~a· ~.s " .. s·· 
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TABLEB-5C 

Volatile Organic Compound~ and General Chemistry, Area 1 Groundwater Samples, Zone A, Well A1MW-3A 

Formosa Pilot Treatability Study 
ISCO 

Location JD: 

Sample Date: 3/1712014 3/3112014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L ll•g 
vs, Baseline(% mg/L 

reduction 

Total Vollltile Orga11ic: Compounds (VOCs) hy EPA Method 8260B 

1,1, 1-Trichloroethane 0.15 u O.oJS u 90 O.D38 

1,1 ,2,2-Tetrachloroethane 0.22 u 0.022 u 90 0.055 

I, 1 ,2-Trichloroethane 0.33 J 0.28 15 0.27 

l, 1-Dichloroethane I Ll inc I 

1, 1-Dich\oroethene 0.38 J 0.53 inc 0.55 

1,2-Dichloroethane 230 B 190 B 17 120 

1,2-Dichloropropane 0.16 u 0.016 u 90 0.04 

2-Butanone (MEK) 0.76 u 0.076 u 90 0.19 

2-Hexanone 0.35 u O.D35 u 90 0.088 

4-Methyl-2-pentanone (MlBK) 0.45 u 0.045 u 90 0.11 

Acetone 0.99 u 0.15 J 85 0.25 

Benzene 0.26 J 0.3 inc 0.27 

Bromodichloromethane 0.16 u 0.016 u 90 0.04 

Bromoform 0.19 u 0.019 u 90 0.048 

Bromomethane 0.25 u 0.025 u 90 0.063 

Carbon disulfide 0.24 u 0.024 u 90 0.06 

Carbon tetrachloride 0.15 u O.Dl5 u 90 0.038 

Chlorobenzene 0.12 u 0.013 J 89 0.03 

Chlorobromomethane 0.18 u O.Dl8 u 90 0.045 

Chloroethane 0.08 u 0.008 u 90 0.02 

Chloroform 17 15 12 12 

Chloromethane 0.18 u 0.018 u 90 0.045 

cis- I ,2-Dichloroethene 0.28 J 0.39 inc 0.38 

cis· 1,3-Dichloropropene 0.18 u 0.018 u 90 0.045 

Dibromochloromethane 0.15 u 0.015 u 90 0.038 

Ethyl benzene 0.\1 u 0.011 u 90 0.028 

Methylene Chloride 0.15 u 0.17 JB inc 0.038 

m-Xylene & p-Xylene 0.17 u 0.017 u 90 0.043 

o-Xylene 0.12 u 0.012 u 90 0.03 

Styrene 0.07 u 0.007 u 90 0.DI8 

etrachloroethene 0.36 J 0.38 inc 0.36 

Toluene 0.15 u 0.015 u 90 0.038 

trans-1,2-Dichloroethene Ll 1.5 inc 1.3 

trans-1,3-Dichloropropene 0.21 u 0.021 u 90 0.053 

Trichloroethene 0.64 J 0.71 inc 0.71 

Vinyl acetate 0.21 u 0.021 u 90 0.053 

Vinyl chloride I J Ll inc 1.2 

1,2-Dich!oroethene, Total 14 1.9 J inc 1.7 

Xylenes. Total 0.26 u 0.026 u 90 0.065 

General Chemistry 

Alkalinity 80 170 inc 37 

Total Organic Carbon 4.6 3.2 30 3 

Nitrate as N 0.047 u 0.047 u 0 0.24 

Sulfate 590 570 3 440 

"""' 1) Flags: 
U"" amrlyte was nrn: detected at or above the SOL 
1"' result is less than the MQL but greater !han or equal to the SDL and the cooccntration is an estimated value 
B "" compound was found in the blank and sample 

2) inc • indicates an increase in the concentration relative to basclinc or the previous inj=ction event. 
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A1MW-3A 

4122/2014 
Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction reduction) mg/L 

u 75 inc 0.15 

u 75 inc 0.22 
18 4 2.1 

0 9 0.44 

inc inc 0.19 

48 37 360 

u 75 inc 0.16 

u 75 inc 0.76 

u 75 inc 0.35 

u 76 inc 0.45 

u 75 inc 0.99 
inc 10 0.08 

u 75 inc 0.16 

u 75 inc 0.19 

u 75 inc 0.25 

u 75 inc 0.24 

u 75 inc 0.15 

u 75 inc 0.12 

u 75 inc 0.18 

u 75 inc 0.08 
29 20 7.2 

u 75 inc 0.18 
inc 3 0.06 

u 75 inc 0.18 

u 75 inc 0._15 

u 75 inc 0.11 

u 75 78 0.15 

u 75 inc 0.17 

u 75 inc 0.12 

u 74 inc 0.07 
0 5 0.13 

u 75 inc 0.15 

inc 13 0.09 

u 75 inc 0.21 

inc 0 0.18 

u 75 inc 0.21 
inc inc 0.11 

i~ II 0.3 

u 75 inc 0.26 

54 78 160 

35 6 4.6 

u inc inc 0.69 
25 23 900 

.. : ... ··••r ... · . •• •• 

' 
5/1212014 

Port-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd (% 
ng reductionl reduction)·_ 

u 0 inc 

u 0 inc 

inc inc 

J 56 56 

u 50 65 

inc inc 

u 0 "'' u 0 inc 

u 0 inc 

u 0 inc 
u 0 inc 

u 69 70 

u 0 "'' u 0 inc 

u 0 inc 

u 0 inc 

u 0 inc 

u 0 "'' u 0 inc 
u 0 inc 

58 40 

u 0 inc 

u 79 84 

u 0 inc 

u 0 inc 
u 0 inc 

u 0 inc 

u 0 inc 
u 0 inc 

u 0 inc 

u 64 64 

u 0 inc 

u 92 93 

u 0 inc 
u 72 75 

u 0 inc 
u 89 91 

u 79 82 

u 0 inc 

inc inc 
0 inc 

inc inc 
inc inc 
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TABLEB-6A 

Volatile Organic Compounds and General Chemistry, Area 1 Groundwater Samples, Zone B, Well AlMW~lB 

Formosa Pilot Treatability Study 

rsco 

Location ID: 

Sample Date: 3/17/2014 3{31/l014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L 
Fl vs. Baseline(% 

ag reductio~_ mg/L 

Total Volatile Organic Compounds (VOCs) by EPA Metltod 8260B 

1, 1,1-Trichloroethane 0.15 u 0.015 u 90 0.56 

I, 1,2.2-Tetrachloroethane 0.22 u 0.022 u 90 OA4 

l, 1,2-Trichloroethane 2A 0.59 75 L6 

1,1-Dichloroethane 2,2 0.34 85 0.82 

1,1-Dichloroethene 0.47 J 0.019 u 96 0.38 

1 ,2-Dichloroethane 700 B 120 B 83 190 

I ,2-Dich\oropropane 0.16 u 0.016 u 90 0.32 

2-Butanone (MEK) 0.76 u 0.076 u 90 L5 

2-Hexanone 0,35 u 0.035 u 90 0,7 

4-Methyl-2-pentanone (MIBK) 0.45 u 0.045 u 90 0.9 

Acetone 0.99 u 0.39 J 61 2 

Benzene 0.58 J 0.013 J 98 0.16 

Bromodichloromethane 0.16 u 0.016 u 90 0.32 

Bromoform 0.19 u 0.019 u 90 0.38 

Bromomethane 0,25 u 0.025 u 90 0.5 

Carbon disulfide 0.24 u 0.024 u 90 0.48 

Carbon tetrachloride 0.15 u 0.015 u 90 03 

Chlorobenzene 0.12 u 0,012 u 90 0,24 

Chlorobromomethane 0.18 u 0.018 u 90 0.36 

Chloroethane 0.08 u 0.008 u 90 0.16 

Chloroform 27 4,6 B 83 9.6 

Chloromethane 0.18 u 0.018 u 90 0.36 

cis-1,2-Dich\oroethene 0.65 J 0.019 J 97 0.12 

cis-1,3-Dichloropropene 0.18 u 0.018 u 90 0.36 

Dibromochloromethane 0.15 u O.Dl5 u 90 03 

Ethyl benzene 0.11 u 0.011 u 90 0.22 

Methylene Chloride 0.15 u 0.065 JB 57 03 

m-Xylene & p-Xylene 0.17 u 0.017 u 90 0.34 

a-Xylene 0.12 u 0.012 u 90 0.24 

Styrene O.D7 u 0.007 u 90 0.14 

Tetrachloroethene 0.54 J 0.032 J 94 0.26 

Toluene 0.15 u O.D15 u 90 03 

trans-! ,2-Dichloroethcne L4 0.04 J 97 0.18 

trans-! ,3-Dichloropropcne 0.21 u 0.021 u 90 0.42 

Trichloroethene Ll 0.035 J 97 0,36 

Vinyl acetate 0.21 u 0.021 u 90 0.42 

Vinyl chloride 14 J 0.022 J 98 0.22 

1,2-Dichloroethene, Total 2J 0.059 J 97 0.6 

Xylenes, Total 0.26 u 0.026 u 90 0.52 

General Chemistry 

Alkalinity 380 430 inc 520 

Total Organic Carbon 4 73 inc ISO 

Nitrate asN 0,047 u 5.2 inc 5,9 

Sulfate 620 680 inc 740 

"""' I) Flags: 
U = analytc was not detected at or above the SDL 
J"' result is lr::ss than tho MQL but greater than or equal to the SDL and the concentration is an cstima.tcd value 

B "' compound was found in the blank and sample 
2) inc- indic:ates an increase in the concentration relative to baseline or the previous injection event 
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AlMW-lB 

4/2212014 
Post-2nd Injection 

Fl vs.Baseline(% vs.Post-lst(% 
ag reduction} reduction}. 

mg!L 

J inc inc 0.29 

u inc inc 0.022 

J 33 inc OA 
J 63 inc 0.18 

u 19 inc 0.021 

73 inc 27 

u inc inc 0.016 

u inc inc 0.083 

u inc inc 0.035 

u inc inc 0.045 

u inc inc 0.57 

u n inc 0.0088 

u inc inc 0.016 

u inc inc 0.019 

u inc inc 0.025 

u ino inc 0,024 

u inc inc 0.015 

u inc inc 0,012 

u inc inc 0.018 

u inc inc 0.008 

64 inc LS 

u inc inc 0.018 

u 82 inc 0.58 

u inc inc 0.018 

u inc inc 0.015 

u inc inc 0.011 

u inc inc 0.015 

u inc inc 0.017 

u inc inc 0.012 

u inc inc 0.007 

u 52 inc 0.027 

u inc inc 0.015 

u 87 inc 0.044 

u inc inc 0.021 

u 67 inc 0.19 

u inc inc 0.021 

u 84 inc 0.16 

u 71 inc 0.62 

u inc inc 0.026 

inc inc 220 

inc inc l!O 

inc inc 3.9 

inc inc 490 

5/12/2014 

Post-3nd Injection 
Fl vs. Baseline(% vs. Post-2nd(% 

ng reduction} reductio_!!}_ 

inc 48 

u 90 95 

83 75 

92 78 

J 96 94 

96 86 

u 90 95 

J 89 94 

u 90 95 

u 90 95 
42 n 

J 98 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

94 84 

u 90 95 

ll inc 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

u 90 95 

J 95 90 

u 90 95 

J 97 76 

u 90 95 
83 47 

u 90 95 

J 89 27 

70 inc 

u 90 95 

42 58 

inc 27 

inc 34 
21 34 

~~~.) ~J ~ ·~· -'. 

~ 
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TABLEB-68 

Volatile Organic Compounds and General Chemistry, Area 1 Groundwater Samples, Zone 8, Well A1MW-2B 

Formosa Pilot Treatability Study 
ISCO 

Location ID: 

Sample Date: 3/17/2014 3131/2014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L Flag 
vs. Baseline (% 

reduction)-
mg/L 

Total Vo/ati/11! Organic Compounds (VOC.S') by EPA Method 8260B 

1, 1, I· Trichloroethane 0.15 u 0.015 u 90 0.3 

1, 1,2,2-Tetrachloroethane 0.22 u 0.022 u 90 0.44 

I, 1,2-Trichloroethane 2.5 2.7 inc 1.9 

I, 1-Dichloroethane L7 1.5 12 0.7 

1,1-Dichloroethene 0.59 J 0.57 3 0,38 

1 ,2-Dichloroethane 560 B 480 B 14 230 

1,2-Dich\oropropane 0.16 u 0.016 u 90 0.32 

2-Butanone (MEK) 0.76 u 0.076 u 90 1.5 

2-Hexanone 0,35 u 0,035 u 90 0.7 

4-Methyl-2-pentanone (1.1IBK) 0.45 u 0.045 u 90 0.9 

Acetone 0,99 u 0.37 J 63 2 

Benzene 0.79 J 0,74 6 0.16 

Bromodichloromethane 0.16 u 0.016 u 90 0.32 

Bromoform 0.19 u 0.019 u 90 0.38 

Bromomethane 0.25 u 0.025 u 90 0.5 

Carbon disulfide 0.24 u 0.024 u 90 0.48 

Carbon tetrachloride 0.2 J 0.1 50 0.3 

Chlorobenzene 0.12 u 0.024 J 80 0.24 

Chlorobromomethane 0.18 u 0.018 u 90 0.36 

Chloroethane 0.08 u 0.008 u 90 0.16 

Chloroform 18 16 11 7 

Chloromethane 0.18 u 0,018 u 90 0.36 

cis-! ,2-Dichloroethene 0.58 J 0.64 inc 0.53 

cis-1,3-Dichloropropene 0.18 u O.Dl8 u 90 0,36 

Dibromochloromethane 0.15 u O.Ql5 u 90 0.3 

Ethyl benzene 0.11 u 0.011 u 90 0.22 

Methylene Chloride 0.15 u 0,067 JB 55 0.3 

m-Xylene & p-Xylene 0.17 u 0.017 u 90 0.34 

a-Xylene 0.12 u 0.012 u 90 0.24 

Styrene 0.07 u 0,007 u 90 0.14. 

Tetrachloroethene 0.85 J 0.74 13 0.26 

Toluene 0.15 u 0.015 u 90 0.3 

trans-1,2-Dichloroethene L1 L1 0 0.49 

trans-1,3-Dichloropropene 0.21 u 0.021 u 90 0.42 

Trichloroethene 1.6 1.5 6 0.36 

Vinyl acetate 0.21 u 0.021 u 90 0.42 

inyl chloride 0.93 J 0.6 35 0.22 

1,2-Dich\oroethene, Total 1.7 L7 0 1 

Xylenes, Total . 0.26 u 0.026 u 90 0.52 

General Chemistry 

Alkalinity 360 390 inc 390 

Total Organic Carbon 7.6 100 inc 59 

Nitrate as N 0.047 u 0.047 u 0 0.24 

Sulfate 530 710 inc 600 

~ 
l) Flags: 

U "' analyte was not detected at or above the SOL 
J '"result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value 

B "" compound was found in the blank and sample 
2) inc - indicates an increase in the concentration relative to baseline or the previous injection cv<::nt 

Page I of! 

AIMW-2B 

4/2212014 

Post-2nd Injection 
Fl vs. Baseline(% vs. Post-1st(% 

ag reduction) reductioni. mg/L 

u inc inc 0.15 

u inc inc 0.22 

J 24 30 1.4 

J S9 53 Ll 

u 36 33 0.19 

59 52 330 

u inc inc 0.16 

u inc inc 0.76 

u inc inc 0.35 

u inc inc 0.45 
u inc inc 0.99 

u 80 78 0.13 

u inc inc 0.16 

u inc inc 0.19 

u inc inc 0.25 

u mo inc 0.24 

u mo inc 0.15 

u inc inc 0.12 

u inc inc 0.18 

u inc inc 0,08 

61 56 13 

u inc inc 0.18 

J 9 17 0.3 

u inc inc 0.18 

u ine inc 0.15 

u ino inc 0.11 

u inc inc 0.15 

u inc inc 0.17 

u inc inc 0.12 

u inc inc 0.07 

u 69 65 0.13 

u inc inc 0.15 

J 55 55 0,39 

u inc inc 0.21 

u 78 76 0.31 

u inc inc 0.21 

u 76 63 0.11 

J 41 41 0.69 

u inc inc 0.26 

inc 0 530 

inc 41 170 

u inc inc 4.2 

inc 15 940 

:~1 ~ ~ ~ 
. ._ 

,~1 

5/12/2014 

Post-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd (% 
ag reduction) reduction). 

u 0 50 

u 0 50 

44 26 

35 inc 

u 68 50 

41 inc 

u 0 50 

u 0 49 

u 0 so 
u 0 50 

u 0 51 

J 84 19 
u 0 50 

u 0 50 

u 0 50 I 

u 0 50 

u 25 50 

u 0 50 

u 0 50 

u 0 50 

28 inc 
u 0 50 

J 48 43 

u 0 50 

u 0 50 

u 0 50 

u 0 50 

u 0 50 

u 0 50 

u 0 50 

u 85 50 

u 0 50 

J 65 20 

u 0 50 

J 81 14 
u 0 50 

u 88 50 

J 59 31 

u 0 50 

inc mo 
inc inc 
inc inc 
ino inc 



~- ~- 11111!!1 ;- l.ill!ll!!!! ~~ llllll!ll: ;~ :JIIIIIII! '~ c ..... ~ - '~ 

TABLElJ..6C 

Volatile Organic: Compounds and General Chemistry, Area 1 Groundwater Samples, Zone B, Well AlMW-38 

Formosa Pilot Treatability Study 

ISCO 

Location ID: 

Sample Date: 3/17/2014 3/3112014 

Baseline Post-1st Injection 

Constituent mg/L Fbg mg/L 
Fla vs. Baseline(% 

g reduction). mg/L 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

1,1, 1-Trichloroethane 0.15 u 0.015 u 90 O.D75 
t, 1,2,2-Tetrachloroethane 0.22 u 0.022 u 90 0.11 
l, 1,2-Trichloroethane 1.7 1.6 6 0.8 

1, 1-Dichloroethane 0.9 J 0.62 31 0.16 

I, 1-Dichloroethene 0.44 J 0.037 J 92 0,095 

I ,2*Dichloroethane 300 B 240 B 20 58 

I ,2-Dichloropropane 0.16 u 0.016 u 90 0,08 

2-Butanone (MEK) 0.76 u 0.076 u 90 0.38 
2-Hexanone 0.35 u 0.035 u 90 0.18 

4-Methyl-2-pentanone (MIBK) 0.45 u 0.045 u 90 0.23 
Acetone 0,99 u I inc 0.5 

Benzene 0.52 J 0.05 J 90 0.04 

Bromodichloromethane 0.16 u 0.016 u 90 0.08 

Bromoform 0.!9 u 0.019 u 90 0.095 
Bromomethane 0.25 u 0.025 u 90 0.13 

Carbon disulfide 0.24 u 0.024 u 90 0.12 

Carbon tetrachloride 0.15 u 0.058 J 61 0,075 

Chlorobenzene 0.12 u 0.012 u 90 0.06 

Chlorobromomethane 0.18 u 0.018 u 90 0.09 

Chloroethane 0.08 u 0,008 u 90 0.04 

Chloroform 8.8 7.6 14 1.8 

Chloromethane 0.18 u 0,018 u 90 0.09 

cis-1 ,2-Dichloroethene 0.31 J 0.052 J 83 0.03 
cis-1,3-Dichloropropene 0.18 u 0,018 u 90 0.09 

Dibromochloromethane 0.15 u 0.015 u 90 0.075 

Ethyl benzene 0.11 u 0.011 u 90 0.055 
Methylene Chloride 0.15 u 0,055 JB 63 0,075 

m-Xylene & p-Xylene 0.17 u 0.017 u 90 0.085 

a-Xylene 0.12 u 0.012 u 90 0.06 
Styrene 0,07 u 0,007 u 90 0,035 

Tetrachloroethene 0.78 J 0.19 76 0.065 

Toluene 0.15 u O.Dl5 u 90 0.075 
trans-! ,2-Dichloroethene 0.61 J 0,093 J 85 0.045 

trans-! ,3-Dichloropropene 0.21 u 0.021 u 90 O.ll 

Trichloroethene 1.2 0.18 85 0.09 
Vinyl acetate 0.21 u 0.021 u 90 0.11 
Vinyl chloride 0.39 J 0,011 u 97 0.055 

1,2-Dichloroethene, Total 0.92 J 0.15 J 84 0.15 
Xylenes, Total 0.26 u 0.026 u 90 0.13 

General Chemistry 

Alkalinity 330 320 3 140 

J'otal Organic Carbon 2.6 7.8 inc 0.89 

Nitrate as N 0.047 u 0,047 u 0 2.3 
Sulfate 540 550 inc 410 

~ 
1) Flags: 

U ""an;liyte was not d~tectad at <;>f above the SDL 
1"' result is less th:m thcMQL but greater than or equal to the SDL and the concentration is an cstimat.:d value 
B "' compound was found in the blank and sample 

2) inc - indicates an incre= in the concentration relative to baseline or the previous injection event. 

Page 1 ofl 

AlMW..JB 

4/2212014 

Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction). reductioni mg/L 

u 50 inc 0,038 

u 50 inc 0.055 
53 50 7.3 

J 82 74 1.6 

u 78 inc 0.04& 

81 76 68 
u 50 inc 0.04 
u 50 inc 0.2 

u 49 inc 0.088 
u 49 inc 0.11 

u 49 50 2.2 

u 92 20 0.034 

u 50 inc 0.04 

u 50 inc 0.048 
u 48 inc 0.063 

u 50 inc 0.06 

u 50 inc 0.29 

u 50 inc 0.03 

u 50 inc 0.045 

u 50 inc 0.02 

80 76 19 

u 50 inc 0.045 
u 90 42 0.052 

u 50 inc 0.045 

u 50 inc 0,038 

u 50 inc 0.028 

u 50 inc 0.14 
u 50 inc 0.043 

u 50 inc 0,03 

u 50 inc O.Dl8 
u 92 " 0.16 

u 50 inc 0,038 

u 93 52 0.082 

u 48 inc 0.053 

u 93 50 0.19 
u 48 inc 0.053 

u 86 inc 0.028 

u 84 0 0.13 

u 50 inc 0.065 

58 56 160 

J 66 89 0.47 

inc inc L3 
24 25 400 

- - - - - -

5/1212014 

Post-3nd Injection 
FI vs. BIISeline (% vs. Post-2nd(% 

ag reduction) reduction). 

u 75 49 

u 75 50 

inc inc 

inc inc 

u 89 49 
77 inc 

u 75 50 

J 74 47 

u 75 51 

u " 52 
inc inc 

J 93 15 

u 75 50 

u 75 49 

u 75 52 

u 75 50 

inc inc 

u 75 50 

u 75 50 

u 75 50 

inc inc 

u 75 50 

J 83 inc 
u 75 50 

u 75 49 

u 75 49 

J 7 inc 

u 75 49 
u 75 50 

u 74 49 
J 79 inc 

u 75 49 

J 87 inc 

u 75 52 
J 84 inc 

u 75 52 

u 93 49 

J 86 13 

u 75 50 

52 inc 

J 82 47 

inc 43 

26 2 
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TABLEB-7A 

Volatile Organic Compounds and General Chemistry, Area 2 Groundwater Samples, Zone A. Well AlMW-lA 

Formosa Pilot Treatability Study 

ISCO 

Location ID: 

Sample Date: 3!171l014 4/2J2014 

Baseline Post-1st Injection 

onstituent mg/L Flag mg/L Flag 
vs. Baseline(% 

reduction} mg/L 

Total Volaiile Organic Compounds (VOC.s-) by EPA Method 8260B 

1, I, 1-Trichloroethane 0.00015 u 0,0075 u inc 0.0015 

1,1 ,2,2-Tetrachloroethane 0.00022 u 0.011 u inc 0.0022 

1, 1 ,2-Trichloroethane 0.48 0.03 J 94 0.13 

l, 1-Dichloroethane 0.67 0.048 J 93 0.25 

1,1-Dich!oroethene 0.00019 u 0.0095 u inc 0.0087 

1,2-Dichloroethane 67 B 7.6 B 89 9.8 

I ,2-Dichloropropane 0.00016 u 0.008 u inc 0.0016 

2-Butanone (MEK) 0.00076 u 0.038 u inc 0.0076 

2-Hexanone 0.00035 u O.Ql8 u inc 0.0035 

4-Methyl-2-pentanone (MIBK) 0.00045 u 0.023 u inc 0.0045 

Acetone 0.00099 u 0.14 J inc 0.0099 

Benzene 0.79 0.02 J 97 0.16 

Bromodichloromethane 0.00016 u 0.008 u inc 0.0016 

Bromoform 0.00019 u 0.0095 u inc 0.0019 

Bromomethane 0.00025 u 0.013 u inc 0.0025 

Carbon disulfide 0.00063 J 0.012 u inc 0.0024 

Carbon tetrachloride 0.00015 u 0.0075 u inc 0.0015 

Chlorobenzene 0.009 0.006 u 33 0.0023 

Chlorobromomethane 0.00018 u 0.009 u inc O.OOH~ 

Chloroethane 0.00045 J 0.004 u inc 0.0008 

Chloroform 1.2 0.087 93 0.33 

Chloromethane 0.00018 u 0.009 u inc 0.0018 

cis-1,2-Dichloroethene 0.24 0.01 J 96 0.06 

cis-1,3-Dichloropropene 0.00018 u 0.009 u inc 0.0018 

Oibromochloromethane 0.00015 u 0.0075 u inc 0.0015 

Ethyl benzene 0.0006 J 0.0055 u inc 0.0011 

Methylene Chloride 0.028 0.0075 u 73 0.0015 

m-Xylene & p-Xylene 0.001 0.0085 u inc 0.0017 

o-Xylene 0.00034 J 0.006 u inc 0.0012 

Styrene 0.00066 J 0.0035 u inc 0.0007 

Tetrachloroethene 0.2 0.0074 J 96 0.08 

Toluene 0.0028 0.0075 u inc 0.0015 

trans-1,2-Dichloroethene 0.095 0.0045 u 95 0.026 

trans- I ,3-Dichloropropene 0.00021 u O.Qll u inc 0.0021 

Trichloroethene 0.57 0.023 J 96 0.15 

Vinyl acetate 0.00021 u 0.011 u ino 0.0021 

Vinyl chloride 0.65 0.025 J 96 0.1 

1,2-0ichloroethene, Total 0.34 0.015 u 96 0.086 

Xylenes, Total 0.0013 u 0.013 u ino 0.0026 

General Chemistry 

Alkalinity 660 490 26 930 

Total Organic Carbon 4.3 180 inc 210 

itrate asN 0.047 u 2 inc 0.24 

Sulfate 120 890 inc 800 

~ 
1) Flags: 

U"' analyte was not detected at or above the SDL 
J = result is less than the MQL but greater than or equal to the SOL and the concentration is an estimated value 

B =compound was found in the blank and sample 
2) inc - indicates an increase in the concentration relative to basclln' or the pmvious injection event. 

Pagel ofl 

A2MW-1A 

4/2212014 

Port-2nd Injection 

Fl vs, Baseline(% vs.Post-lst(% 
ag reduction), reduction) mg/L 

u inc 80 0.003 

u inc 80 0.0044 

73 inc 0.13 

63 inc 0.27 

J inc 8 0.011 

85 inc 14 

u inc 80 0.0032 

u inc 80 0.015 

u inc 81 0.007 

u inc 80 0.009 

u inc 93 0.02 

80 inc 0.086 

u inc 80 0.0032 

u inc 80 0.0038 

u inc 81 0.005 

u inc 80 0.0048 

u inc 80 0.003 

J 74 62 0.0024 

u inc 80 0.0036 

u inc 80 0.0016 

73 inc 0.39 

u inc 80 0.0036 

75 inc 0.052 

u inc 80 0.0036 

u inc so 0.003 

u "" so 0.0022 

u 95 80 0.003 

u inc 80 0.0034 

u inc so 0.0024 

u inc 80 0.0014 

60 inc 0.061 

u 46 80 0.003 

73 inc 0.029 

u inc 81 0.0042 

74 inc 0.16 

u inc S1 0.0042 

85 inc 0.034 

75 inc 0.081 

u inc 80 0.0052 

inc inc 770 

inc inc 160 

u inc 88 0.0072 

inc 10 650 

5/12/2014 

Post-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd(% 
ag reduction). reduction), I 

u inc mo 

u inc inc 
73 0 

60 inc 

J inc inc 

79 inc 

u inc inc 

J inc inc 

u inc inc 

u inc inc 

u inc inc 
89 46 

u inc inc 

u inc inc 

u inc inc 

u inc inc 

u inc inc 

u 73 inc 

u inc inc 

u inc inc 
68 inc 

u inc inc 
78 13 

u inc inc 

u inc inc 

u inc inc 

u 89 inc 

u inc inc 

u inc inc 

u inc inc 
70 24 

u inc inc 
69 inc 

u inc inc 
72 inc 

u inc inc 

J 95 66 
76 6 

u inc inc 

inc 17 

inc 24 

u 85 97 
inc 19 

' ~' .~ -I· -~ .• ] 1 '• 

" 
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TABLEB~7B 

Volatile Organic Compounds and General Chemistry, Area 2 Groundwater Sample!, Zone A, Well A2MW-2A 

Formosa Pilot Treatability Study 

rsco 

Location ID: 

Sample Date: 3/17/l0I4 4/212014 

Baseline Post-1st Injection 

Constituent mg!L 

·~· 
mg/L 

Fl vs. Baseline(% 
ag reduction) mg!L 

Total Volatile Orgtlnic Compou11ds (VOCs) by EPA Method 8260B 

1, l, 1-Trichloroethane 0.00015 u 0.00075 u inc 0.0015 

1,1 ,2,2-Tetrachloroethane 0.00022 u 0.0011 u inc 0.0022 

1,1 ,2-Trichloroethane 1.2 0.oJ5 99 0.24 

1, 1-Dichloroethane 1.4 0.014 99 0.18 

1,1-Dichloroethene 0.00019 u 0.00095 u "" 0.0033 

1,2-Dichloroethanc 77 B 0.81 B 99 7.9 

I ,2-Dichlorapropane 0.00016 u 0.0067 inc 0.0016 

2-Butanone (.MEK) 0.00076 u 0.0038 u inc 0.0076 

2-Hexanone 0.00035 u 0.0018 u inc 0.0035 

4-Methy\-2-pentanone (MIBK) 0.00062 J 0.0023 u inc 0.0045 

Acetone 0.0051 0.037 inc 0.1 

Benzene 1.4 0.004 J !00 0.1 

Bromodichloromcthane 0.00016 u 0.0008 u inc 0.0016 

romoform 0.00019 u 0.00095 u inc 0.0019 

Bromomethane 0.00025 u 0.0013 u inc 0.0025 

Carbon disulfide 0.0011 J 0.0012 u inc 0.0024 

Carbon tetrachloride 0.00015 u 0.00075 u inc 0.0015 

Chlorobenzene 0.014 0.0006 u 96 0.0012 

Chlorobromomethane 0.00018 u 0.0009 u inc 0.0018 

Chloroethane 0.00062 J 0.0004 u 35 0.0008 

Chloroform 2.7 0.029 99 0.33 

Chloromethane 0.00018 u 0.0009 u inc 0.0018 

cis-1,2-Dichloroethene 0.44 0.0018 J 100 0.04 

cis-! ,3-Dichlorapropene 0.00018 u 0.0009 u inc 0.0018 

Dibromochloromethane 0.00015 u 0.00075 u inc 0.0015 

Ethylbenzene 0.0007 J 0.00055 u 21 0.0011 

Methylene Chloride 0.082 J 0.00075 u 99 0.0015 

m-Xylene & p-Xylene 0.0014 0.00085 u 39 0.0017 

a-Xylene 0.00061 J 0,0006 u 2 0.0012 

Styrene 0.00007 u 0.00035 u inc 0.0007 

Tetrachloroethene 0.34 0.0013 J 100 0.022 

Toluene 0.0044 0.00075 u " 0.0015 

trans- I ,2-Dichloroethene 0.18 0.00072 J 100 0.013 

[tfans-1 ,3-Dichloropropene 0.00021 u 0.0011 u inc 0.0021 

Trichloroethene 1 0.0042 J 100 0.076 

Vinyl acetate 0.00021 u 0.0011 u inc 0.0021 

Vinyl chloride I 0.0031 J 100 0.044 

1,2-Dichloroethene, Total 0.62 0.0025 J 100 0.053 

y!enes, Total 0.002 u 0.0013 u 35 0.0026 

General Chemistry 

Alkalinity 530 200 62 190 

Total Organic Carbon 5 30 inc 13 

Nitrate as N 0.047 u 2.5 inc 3.1 

~fut_'---········---- - 100 J60 inc 140 

_, 
1) Flags: 

U ""ana lyle was not detectedator above th:l SDL 
J"' result is less than the MQL but greater than or equal to the SDL and the ccmtentrntion is an estimated value 

B "'~ompound was found in the blank and sample 
2) inc - indicates an increase in th<:: concentration relative to baseline or the previous injection event 

Page 1 ofl 

A2MW-2A 

4!2212014 

Post-2nd Injection 

Fla vs. Baseline(% vs. Post-1st(% 
g reduction), reduction) 

mg!L 

u inc inc 0.0015 

u inc inc 0.0022 

80 inc 0.33 

87 inc 0.31 

J inc inc 0.011 

90 inc 1.6 

u inc 76 0.0016 

u inc inc 0.021 

u inc inc 0.0035 

u inc inc 0.0045 

inc inc 0.078 

93 inc 0.014 

u inc inc 0.0016 

u inc inc 0.0019 

u inc inc 0.0025 

u inc inc 0.0024 

u inc inc 0.0015 

u 9J inc 0.0072 

u inc inc 0.0018 

u inc inc 0.0008 

88 inc 0.61 

u inc inc 0.0018 

9J inc 0.065 

u inc inc 0.0018 

u inc inc 0.0015 

u inc inc 0.0011 

u 98 "" 0.0036 

u inc inc 0.0017 

u inc inc 0.0012 

u inc inc 0.0007 

94 inc 0.2 

u 66 inc 0.0015 

93 inc 0.033 

u inc inc 0.0021 

92 inc 0.16 

u inc inc 0.0021 

96 inc 0.1 

9J inc 0.098 

u inc inc 0.0026 

64 5 520 

inc 57 52 

inc inc 0.65 

__ ,_·"-'-- ___ 13_ .. , _ e_______llQ_ 

- ~ .. 

5112/2014 

Post-3nd Injection 

Fla vs. Baseline(% vs. Post-2nd (%! 
g reduction), reduction), 

u inc 0 

u inc 0 I 

73 inc 

78 inc 

inc inc 

98 80 

u inc 0 

inc inc 

u inc 0 

u inc 0 

inc 22 

99 86 

u inc 0 

u inc 0 

u inc 0 

u inc 0 

u inc 0 

J 49 inc 

u inc 0 

u inc 0 

77 inc 

u inc 0 
! 85 inc 

u inc 0 

u inc 0 

u inc 0 

J 96 inc 
I u inc 0 

u inc 0 

u inc 0 

41 inc 
I 

u 66 0 

82 inc 

u inc 0 

84 inc 
I u inc 0 

90 inc 

84 inc 

u inc 0 

2 inc 

inc inc 

inc 79 I 

..i~ ~ 

,--, -
i 
11"1 

.I.] 

;I 
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TABLEB-7C 

Volatile Organic Compounds and General Chemistry, Area 2 Groundwater Samples, Zone A, Well A2MW-3A 

Fonnosa Pilot Treatability Study 
ISCO 

Location ID: 

Sample Date: 3/17/2014 4/2/2014 

Baseline Post-1st Injeetion 

Constituent mg!L Fbg mg/L 
Fl vs. Baseline(% 

ag reduction) 
mg/L 

Total Volatile Organic Compounds (VOCS) by EPA Method 8260B 

1,1, !-Trichloroethane 0.00015 u 0.00075 u inc 0.00015 

1, I ,2,2-Tetrachloroethane 0.00022 u 0.0011 u inc 0.00022 

1, 1,2-Trichloroethane 0.041 0.034 17 0.025 

I, 1-Dichloroethane 0.18 0.18 0 0.13 

1, 1-Dichloroethene 0.0094 O.Dl inc 0.0097 

1,2-Dichloroethane 0.55 0,2 B 64 0.047 

1 ,2-Dichloropropane 0.00016 u 0.0008 u inc 0.00016 

2-Butanone (MEK) 0.00076 u 0.0038 u inc 0.00076 

2-Hexanone 0.00035 u 0.0018 u inc 0.00035 

4-Methyl-2-pentanone (MIBK) 0.00045 u 0.0023 u inc 0.00045 

Acetone 0.00099 u 0.005 u inc 0.00099 

Benzene 0.15 0.092 39 0.046 

Bromodichloromethane 0.00016 u 0.0008 u inc 0.00016 

~romoform 0.00019 u 0.00095 u inc 0.00019 

Bromomethane 0.00025 u 0.0013 u inc 0.00025 

Carbon disulfide 0.00024 u 0.0012 u inc 0.00024 

Carbon tetrachloride 0.00015 u 0.00075 u inc 0.00015 

Ch!orobem:ene 0.0024 0.0022 J 8 0.0016 

Chlorobromomethane 0.00018 u 0.0009 u inc 0.00018 

Chioroethane 0.0057 0.0095 J inc 0.008 

Chloroform 0.18 0.15 17 0.076 

Chloromethane 0.00018 u 0.0009 u inc 0.00018 

cis-1,2-Dichloroethene 0.06 0.069 inc 0.058 

cis-1 ,3-Dichloropropene 0.00018 u 0.0009 u inc 0.00018 

Dibromochloromethane 0.00015 u 0.00075 u inc 0.00015 

Ethylbenzene 0.00044 J 0,00055 u inc 0.00011 

Methylene Chloride 9.0012 J 0.00075 u 38 0.00015 

m-Xylene & p·Xylene 0.00051 J 0.00085 u inc 0.00017 

o·Xylene 0.00012 u 0.0006 u inc 0.00012 

Styrene 0.00007 u 0.00035 u inc 0.00007 

etrachloroethene 0.037 0.029 22 0.025 

Toluene 0.00052 J 0.00075 u inc 0.00035 

trans-1,2-Dichloroethene 0.03 J 0.027 10 0.024 

trans-1,3-Dichloropropene 0.00021 u 0.0011 u inc 0.00021 

T richloroethene 0.16 0.17 inc 0.14 

Vinyl acetate 0.00021 u 0.0011 u inc 0.00021 

Vinyl chloride 0.28 0.3 inc 0.13 

1,2-Dichloroethene, Total 0.09 0.096 inc 0.082 

ylenes, Total 0.00051 J 0.0013 u inc 0.00026 

General Chemistry 

Alkalinity 830 860 inc 830 

ota\ Organic Carbon 3.5 3.8 inc 2.9 

Nitrate asN 0.047 u 0.047 u 0 0.24 

Sulfate llQ __ ........ 160 ...... -
_ inc ____go 

"""' I) Flags: 
U"' aoo.lyte was not detected at or above the SDL 
1" result is less than the MQL but greater than or equal to the SDL and the concentration is an estimated value 

B " compound was found in tho blank and sample 
2) inc • indicates an increase in the concentration relative to bas=line or the previous injection event. 

Page I ofl 

A2MW-3A 

4122/2014 

Post-2nd Injection 

Fl vs, Baseline(% vs. Post-1st(% 
ag reduction) reduction) 

mg/L 

u 0 80 0.00075 

u 0 80 0.0011 

39 26 0.097 

28 28 0.044 

inc 3 0.00095 

91 77 2.7 

u 0 80 0.0008 

u 0 80 0.017 

u 0 81 0.0018 

u 0 80 0.0023 

u 0 80 0.33 

69 50 0.00094 

u 0 80 0.0008 

u 0 80 0.00095 

u 0 81 0.0013 

u 0 80 0.0012 

u 0 80 0.00075 

33 27 0.0006 

u 0 80 0.0009 

inc 16 0.0004 

58 49 0.11 

u 0 80 0.0009 

3 16 0.0012 

u 0 80 0.0009 

u 0 80 0.00075 

u 75 80 0.00055 

u 88 80 0.007 

u 67 80 0.00085 

u 0 80 0.0006 

u 0 80 0.00035 

32 14 0.0013 

J 33 53 0.00075 

20 11 0.00045 

u 0 81 0.0011 

13 18 0.0035 

u 0 81 0.0011 

54 57 0.00055 

9 15 0.0015 

u 49 80 0.0013 

0 3 130 

17 24 2.1 

u inc inc 2,2 

,_ -~ ___1;__ ___ ___llQ 

~ - ,'- :_ --- ·- -'~--~· 

II 
5/12/2014 

Post-3nd Injection 

Fl vs. BaSeline(% vs. Post-2nd (% I 
ag reduction) reduetionl, 

u inc inc 

u ino inc 

inc inc 

76 66 

u 90 90 

inc inc 

u inc inc 

inc inc 

u inc inc 

u ino inc 

inc inc 

J 99 98 

u inc inc 

u inc inc 

u inc inc 

u inc inc 

u inc inc 

u 75 63 

u inc inc 

u 93 95 

39 inc 

u ino inc 

J 98 98 

u inc inc 

u inc inc 

u inc ino 

J inc inc 

u inc inc 

u inc inc 

u inc inc 

J 96 95 

u inc inc 

u 99 98 

u inc inc 

J 98 98 

u inc inc 

u 100 100 

u 98 98 

u inc inc 

84 84 

40 28 

inc inc 

'-- ins;__ -~ 
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TABLEB-SA 
Volatile Organic Compound~ and General Chemistry, Area 2 Groundwater Samples, Zone B, Well A2MW-1B 

Formosa Pilot Treatability Study 
ISCO 

Location ID; 

Sample Date: 3/17/2014 4/2/2014 

Baseline Post-1st Injection 

Constituent mg/L Flag mg/L Fl•g 
vs. Baseline(% 

mg/L 
reduction) 

ToW/ Volatile Organic CompoWlds (VOCs) by EPA Method 8260B 

1,1, 1-Trichloroethane 0.005 0.00075 u 85 0.00015 
I, 1 ,2,2-Tetrachloroethane 0.00022 u 0.0011 u inc 0.00022 
1, 1 ,2-Trichloroethane 0.33 0.098 70 0.21 
1, 1-Dichloroethane 0.36 0.04 89 0.18 
1,1 -Dichloroethene 0.00019 u 0.00095 u inc 0.0071 
1,.2-Dichloroethane 2.7 B 0.52 B 81 0.85 
1,.2-Dichloropropane 0.00016 u 0.0008 u mo 0.00016 
2-Butanone (}.1EK) 0.00076 u 0.011 inc 0.021 
2-Hexanone 0.00035 u 0.0018 u inc 0.00035 
4-Methyl-2-pentanone (MJBK) 0.00045 u 0.0023 u inc 0.00045 
Acetone 0.00099 u 0.15 inc 0.042 
Benzene 0.16 0.002 J 99 0.012 
Bromodichloromethane 0.0064 0.0008 u 88 0.00016 
Bromoform 0.00019 u 0.00095 u inc 0.00019 
Bromomethane 0.00025 u 0.0013 u inc 0.00025 
Carbon disulfide 0.00029 J 0.0012 u mo 0.00059 
Carbon tetrachloride 0.00015 u 0.00075 u inc 0.00015 
Chlorobenzene 0.036 0.00065 J 98 0.0059 
Chlorobromomethane 0.00018 u 0.0009 u inc 0.00018 
Chloroethane 0.00008 u 0.0004 u inc 0.00008 
Chloroform. 0.59 0.13 78 0.38 
Chloromethane 0.00018 u 0.0009 u inc 0.00024 
cis-1,2-Dichloroethene 0.097 0.0018 J 98 0.039 
cis-1,3-Dich\oropropene 0.00018 u 0.0009 u ;n, 0.00018 
Dibromochloromethane 0.00015 u 0.00075 u inc 0.00015 
Ethylbenzene 0.00049 J 0.00055 u inc O.OOOll 
Methylene Chloride 0.00033 J 0.00075 u inc 0.00015 
m-Xylene & p·Xylene 0.00052 J 0.00085 u inc 0.00017 
a-Xylene 0.00012 u 0.0006 u inc 0.00012 
Styrene 0.00007 u 0.00035 u inc 0.00007 
Tetrachloroethene 0.52 0.018 97 0.17 
Toluene 0.0019 0.00075 u 61 0.00032 
trans-! ,2-Dichloroethene 0.075 0.0017 J 98 0.021 
trans-] ,3-Dichloropropene 0.00021 u 0.0011 u inc 0.00021 
Trichloroethene 0.48 0.009 98 0.11 
Vinyl acetate 0.00021 u 0.0011 u inc 0.00021 
Vinyl chloride 0.6 0.0044 J 99 0.056 
1,2-Dichloroethene, Total 0.17 0.0035 J 98 0.058 
Xylenes. Total 0.00052 J 0.0013 u inc 0.00026 
General Chemistry 

Alkalinity 460 330 28 530 
otal Organic Carbon 4.2 83 inc 39 
itrate as N 0.047 u 1.9 ' inc LS 

Sulfate 310 610 inc 610 

""""' 1) Flags; 
U = analyte was not detected at cr above the SOL 
J =result is Jess than the MQL but greater than or equal to the SOL and the concentration is an estimru:ed value 
B "" compound was found in the blank and sample 
"= ICV,CCV,ICB,CCB, !SA, ISB, CRI, CRA, DLCK or MRL standard: lns!rument related QC ex=ds the control limits. 

2) inc - indicates an increase in tllc concentration relative to baseline or the previous injection event. 

Page 1 ofl 

A2MW-1B 

4/22/2014 

Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction) reduction) mg/L 

u 97 80 0.00075 

u 0 80 0.0011 

J6 inc 0.33 

so inc 0.22 
inc inc 0.0016 
69 inc 3.1 

u 0 80 0.0008 
inc inc 0.039 

u 0 81 0.0018 
u 0 80 0.0023 

inc 72 0.16 
93 inc 0.0056 

u 98 80 0.0008 
u 0 80 0.00095 
u 0 81 0.0013 
J inc 51 0.0012 
u 0 80 0.00075 

84 inc 0.0011 
u 0 80 0.0009 
u 0 80 0.0004 

36 inc 0.42 
J ;n, 73 0.0009 

60 inc 0.01 
u 0 80 0.0009 
u 0 80 0.00075 
u 78 80 0.00055 
u 55 80 0.0024 
u 67 80 0.00085 
u 0 80 0.0006 
u 0 80 0.00035 

67 inc 0.038 
J 83 57 0.00075 

72 inc 0.007 
u 0 81 0.0011 

77 inc 0.037 
u 0 81 0.0011 

91 inc 0.027 
66 inc 0.017 

u so 80 0.0013 

inc inc 310 
inc 53 4.4 

inc s 0.64 
inc 0 300 

5/1212014 
Post-3nd Injection 

Fla vs. Baseline(% vs. Post-2nd (% 
g reduction) reduction) 

u 85 inc 
u inc inc 

0 inc 
39 inc 

J inc 77 
inc inc 

u inc inc 
inc inc 

u inc inc 
u inc inc 

inc inc 
97 53 

u 88 inc 
u inc inc 
u inc inc 
u inc inc 
u inc inc 
J 97 81 

u inc inc 
u inc inc 

29 inc 
u inc inc 

90 74 
u inc inc 
u inc inc 
u inc inc 
J ;n, inc 
u inc inc 
u inc inc 
u inc inc 

93 78 

u 61 inc 
91 67 

u inc inc 
92 66 

u inc inc 
96 52 
90 71 

u inc inc 

33 42 

inc 89 

inc 64 

3 51 

- - ~ 
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TABLEB-SB 

Volatile Organic Compounds and General Chemistry, Area 2 Groundwater Samples, Zone B, Well A2MW-2B 

Fonnosa Pilot Treatability Study 
ISCO 

Location ID: 

Sample Date: 3/17!2014 4/212014 

Baseline Post-1st Injection 

Constituent mgJL Flag mg/L 
Fl vs, Baseline(% 

ag reduction) mg/L 

Total Volatile Organic Compounds (YOCs) by EPA Method 8260B 

1,1, 1-Trichloroethane 0.0047 0.0015 u 68 0.0015 

1, 1 ,2,2-Tetrachloroethane 0.00022 u 0.0022 u inc 0.0022 

1.1.2-Trichloroethane 0.41 0.18 56 0.26 

1,1-Dichloroethane 0.43 0.078 82 0.19 

1,1-Dichloroethene 0.00019 u 0.0019 u inc 0.0037 

I ,2-Dichloroethane 2.7 B 1.6 B 41 2.1 

1,2-Dichloropropane 0.00016 u 0.0016 u inc 0.0016 

2-Butanone (JviEK) 0.00076 u 0.0076 u inc 0.0076 

2-Hexanone 0.00035 u 0.0035 u inc 0.0035 

4-Methyl-2-pentanone (MIBK) 0.00045 u 0.0045 . u inc 0.0045 

Acetone 0.00099 u 0.24 inc 0.054 

Benzene 0.16 0.0023 J 99 0.015 

Bromodichloromethane 0.00016 u 0.0016 u inc 0.0016 

Bromoform 0.00019 u 0.0019 u inc 0.0019 

Bromomethane 0.00025 u 0.0025 u inc 0.0025 

Carbon disulfide 0.00079 J 0.0024 u inc 0.0024 

Carbon tetrachloride 0.00015 u 0.0015 u inc 0.0015 

Chlorobenzene 0.036 0.0012 u 97 0.0031 

Chlorobromomethane 0.00018 u 0.0018 u inc 0.0018 

Chloroethane 0.00068 J 0.0008 u inc 0.0008 

ChlorofOrm 0.8 0.25 69 0.36 

Chloromethane 0.00018 u 0.0018 u inc 0.0018 

cis-1,2-Dich\oroethene 0.11 0.0024 J 98 O.Dl7 

cis-1,3-Dichloropropene 0.00018 u 0.0018 u inc 0.0018 

Dibromochloromethane 0.00015 u 0.0015 u inc 0.0015 

Ethylbenxene 0.0005 3 0.0011 u inc 0.0011 

Methylene Chloride 0.0034 J 0.0015 u 56 0.0015 

m-Xylene & p-Xylene 0.00052 J 0.0017 u inc 0.0017 

o-Xylene 0.00012 u 0.0012 u inc 0.0012 

Styrene 0.00007 u 0.0007 u inc 0.0007 

Tetrachloroethene 0.59 0.02 97 0.11 

Toluene 0.002 0.0015 u 25 0.0015 

fms·l,2-Dichloroethene 0.094 0.0024 J 97 0.013 

trans-! ,3-Dichloropropene 0.00021 u 0.0021 u inc 0.0021 

Trichloroethene 0.5 0.012 98 0.077 

Vinyl acetate 0.00021 u 0.0021 u inc 0.0021 

Vinyl chloride 0.67 0.0099 J 99 0.047 

1,2-Dichloroethene, Total 0.2 0.0048 J 98 0.03 

Xylenes, Total 0.00052 J 0.0026 u inc 0.0026 

Genetal Chemistry 

Alkalinity 470 52 89 310 

eta! Organic Carbon 2.5 10 inc 5.3 

itrate as N 0.047 u 0.66 ' inc 1.8 

~-- 330 ?.~o inc 240 

"""' 1) Flags: 
U = analyte was not detected at or above the SDL 
J =result is Jess than the MQL but greater than or equal to the SOLand the concentr:~.tion is an estimated value 

B = compound was found in the blank and sample 
"= !CV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument rel:ued QC ex.cecds the control limits. 

2) inc· indicates an increase in the concentration relative to baseline or the previous injection event. 

Pagd of l 

A2MW-2B 

412212014 
Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction) reduction) mg/L 

u 68 0 0.00015 

u inc 0 0.00022 

37 inc 0.014 

56 inc 0.043 

J inc inc 0.0016 

2:2 inc 0.069 

u inc 0 0.00019 

u inc 0 0.077 

u inc 0 0.00091 

u inc 0 0.00045 

inc 78 0.26 

91 inc 0.013 

u inc 0 0.00016 

u inc 0 0.00019 

u inc 0 0.00025 

u inc 0 0.00024 

u inc 0 0.00015 

J 91 inc 0.00035 

u inc 0 0.00018 

u inc 0 0.0028 

55 inc 0.04 

u inc 0 0.0011 

85 inc O.Dl5 

u inc 0 0.00018 

u inc 0 0.00015 

u inc 0 0.00011 

u 56 0 0.00035 

u inc 0 0.00017 

u inc 0 0.00012 

u inc 0 0.00007 

81 inc 0.0042 

u 25 0 0.00015 

86 inc 0.0056 

u inc 0 0.00021 

85 inc 0.033 

u inc 0 0.00021 

93 inc 0.034 

85 inc 0.021 

u inc 0 0.00026 

34 inc 530 

inc 47 16 

inc inc 1.4 

27 59 140 

S/12/2014 

Post-3nd Injection 

Fl vs. Baseline(% vs. Post-2nd(% 
ag reduction)' reduction). 

u 97 90 

u 0 90 

97 95 

90 77 

inc 57 

97 97 

J inc 88 

inc inc 

J inc 74 

u 0 90 

inc inc 

92 13 

u 0 90 

u 0 90 

u 0 90 

u 70 90 

u 0 90 

J 99 89 

u 0 90 

inc inc 

95 89 

J inc 39 

86 12 

u 0 90 

u 0 90 

u 78 90 

J 90 77 

u 67 90 

u 0 90 

u 0 90 

99 96 

u 93 90 

94 57 

u 0 90 

93 57 

u 0 90 

95 28 

90 30 

u 50 90 

inc inc 

inc inc 

inc 22 

___ 58 __ __4_2 __ 

- .. -
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TABLEB-SC 

Volatile Organic Compounds and General Chemistry, Area 2 Groundwater Samples, Zone B, Well A2MW-3B 

Formosa Pilot Treatability Study 
ISCO 

Location ID: 

Sample Date: 3/17/2014 4/2/2014 

Baseline Post-ht Injection 

Constituent mg!L Flag mg!L Fl vs. Baseline(% 
ag reduction) mgiL 

Total Volatile Organic Compounds (VOCs) by EPA Method 8260B 

l, 1,1-Trichloroethane 0,0075 u 0.006 u 20 0.00075 

1, 1,2,2-Tetrachloroethane O.Dll u 0.0088 u 20 0.0011 

1, l ,2-Trichloroethane 0.77 0.74 4 0.86 

1, 1-Dichloroethane 0.81 0.75 7 0.62 

I, 1-Dichloroethene 0.052 0.038 J 27 0.0042 
1,2-Dich!oroethane 2.8 B 4.5 B inc 3.2 

1,2-Dichloropropane 0,008 u 0.0064 u 20 0.0008 
2-Butanone (MEK) 0.038 u L7 inc 0.2 

2-Hexanone O.QJ8 u 0.014 u 22 0,0018 
4-Methyl-2-pentanone (1.1JBK) 0.023 u 0.018 u 22 0.0023 
Acetone 0.05 u LS inc 0.085 
Benzene 0.25 0.22 12 9.018 
Bromodichloromethane 0.008 u 0.0064 u 20 0,0008 

Bromofonn 0.0095 u 0.0076 u 20 0.00095 
Bromomethane 0.013 u 0.01 u 23 0.0013 
Carbon disulfide 0.012 u 0.0096 u 20 0.0012 
Carbon tetrachloride 0.0075 u 0.006 u 20 0.00075 
Chlorobem.:ene 0.055 0.04 27 0,0044 

Chlorobromomethane 0,009 u 0.0072 u 20 0.0009 
Chloroethane 0.004 u 0.0032 u 20 0.0004 
Chlorofonn 2.1 1.9 10 1.6 

Chloromethane 0.009 u 0.0072 u 20 0.0009 
cis-1,2-Dich!oroethene 0.2 0.19 5 0.029 
cis-1,3-Dichloropropene 0.009 u 0.0072 u 20 0.0009 
Dibromochloromethane 0.0075 u 0,006 u 20 0.00075 
Ethyl benzene 0.0055 u 0.0044 u 20 0.00055 
Methylene Chloride 0.0075 u 0.006 u 20 0.0047 
m-Xylene & p-Xylene 0.0085 u 0.0068 u 20 0,00085 

o-Xylene 0.006 u 0.0048 u 20 0.0006 
Styrene 0.0035 u 0.0028 u 20 0.00035 

etrachloroethene 0.83 0.55 34 0.19 

oluene 0.0075 u 0.006 u 20 0.00075 
trans-1,2-Dichloroethene 0.18 0.14 22 0.024 
trans-1,3-Dichloropropene 0.011 u 0.0084 u 24 0.0011 

richloroethene 0,68 0.47 31 0.097 
Vinyl acetate 0.011 u 0.0084 u 24 0.0011 
Vinyl chloride 1.2 0,66 45 0.054 
1,2-Dichloroethene, Total 0.38 0.33 13 0.053 
Xylenes, Total 0,013 u 0,01 u 23 0.0013 
General Chemistry 

Alkalinity 510 540 inc 530 

otal Organic Carbon 2.6 5.1 inc 4.9 

itrate as N 0.047 u 0.047 u 0 0.24 
Sulfate 310 350 inc 290 

~ 
1) Flags: 

U"' analyte was notdet~ at or above the SOL 
J"' n:sult is less than the MQL but greater than or equal to the SOL :md the concentration is an estimated value 
B ~ compound was found in the blank :md sample 

2) inc - indicates an incre<ll;e in the concentration relative t<:> baseline or the previous injo;clion event. 

Pagel ofl 

A2MW-3B 

4122/2014 

Post-2nd Injection 

Fl vs. Baseline(% vs. Post-1st(% 
ag reduction) reduction) mgiL 

u 90 88 0.0015 

u 90 88 0.0022 
inc '" 1 

23 17 0,88 

J 92 89 0.024 
inc 29 5.3 

u 90 88 0.0023 
inc 88 0.21 

u 90 87 0.0035 
u 90 87 0,0045 

inc 94 0.21 
93 92 0.071 

u 90 88 0.0085 
u 90 88 0,0019 

u 90 87 0.0025 

u 90 88 0,0024 
u 90 88 0.0015 
J 92 89 0.016 

u 90 88 0.0018 
u 90 88 0.0008 

24 16 2.3 

u 90 88 0.0018 
86 85 0.11 

u 90 88 0.0018 
u 90 88 0.0015 

u 90 88 0.0011 
J 37 22 0.025 
u 90 88 0.0017 
u 90 88 0.0012 
u 90 88 0.0007 

77 65 OA 
u 90 88 0.0015 

87 83 0,089 

u 90 87 0.0021 
86 79 0.33 

u 90 87 0.0021 
96 92 0.37 
86 84 0.2 

u 90 87 0.0026 

inc 2 540 

inc 4 3.4 

u inc inc 0.0072 
6 17 350 

5112/2014 

Post..Jnd Injection 

Fl vs. Bllseline (% vs. Post-2nd (% 
ag reductionl reductionl 

u 80 inc 
u 80 inc 

inc inc 
inc ino 
54 inc 
inc inc 

J 71 inc 
inc inc 

u 81 inc 
u 80 inc 

inc inc 
72 inc 

J inc inc 
u 80 inc 
u 81 inc 
u 80 inc 
u 80 inc 

71 inc 
u 80 inc 
u 80 inc 

inc inc 
u 80 inc 

45 inc 

u 80 inc 
u 80 inc 
u 80 inc 
J inc inc 
u 80 inc 
u 80 inc 
u 80 inc 

52 inc 
u 80 inc 

51 inc 
u 81 inc 

S1 inc 
u 81 inc 

69 inc 
47 inc 

u 80 inc 

inc inc 
inc 31 

u 85 97 
inc inc 

- - ' - ' 
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Laboratory Analytical Data Reports - ISCO (Electronic Copies) 
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May 15,2014 

Mr. Matt Wickham, PG 
Pastor, Behling & Wheeler, LLC 
620 E. Airline 
Victoria, TX 77901 

Re: Phase II Pilot Testing 
AOC-1 andAOC-2 
Formosa Plant 
Point Comfort, TX 

Dear Mr. Wickham, 

JGAINCC 
ENVIRONMENTAl REMEDIATION 

P.O. Box 309 
Portland, Texas 78374 

Phone 361-643-4378 
Fax 866·306-0436 

This letter transmits the results of Phase II pilot testing at the above referenced site. In October 
2012, Phase I Pilot Testing consisting of soil vapor extraction (SVE), aquifer pump testing, and 
dual-phase extraction (DPE) was conducted as a preliminary indicative mass removal pilot test. 
Based on the results of the Phase I testing, Phase II testing, consisting of multi-well high vacuum 
DPE, was conducted in two areas of concern (AOC) as shown in Attachment 1. The first area 
was AOC-1 located near Outfall 001 of the former Sanitary Treatment Plant approximately 1600 
feet east of the two Ethylene dichloride (ED C) [also know as 1 ,2-dichloroethane] storage tanks. 
AOC-1 was the area in which the Phase I testing was performed in 2012. The second area was 
AOC-2 located approximately 350 south of the two EDC storage tanks and east of the vinyl 
chloride monomer (VCM) plant. 

The purpose of the Phase II pilot test was to gather data to facilitate the potential design by PBW 
of a DPE remediation system to be used either as a sole remediation technique or in tandem with 
in-situ chemical oxidation (ISCO) or other technologies. The test apparatus for each AOC 
consisted of a liquid ring pump connected to a l-inch (in.) diameter PVC pipe (stinger) inserted 
into each of the two extraction wells to a depth just below the target groundwater zone. The 
annular area between the stinger and well casing was sealed at the surface to allow high vacuum 
DPE to be conducted. The general pilot test arrangement is shown in Attachment 1. 

PHASE I PILOT TEST REVIEW 

A Phase I pilot test was conducted at the site in October 2012. Three primary parameters were 
evaluated to determine the relative effectiveness of the three remedial techniques tested: 

1) groundwater extraction rate, 
2) radius of influence (ROI), and 
3) mass removal. 

Comparing the aquifer pump test to the DPE test, the average groundwater recovery rate was 
0.57 gpm for conventional recovery based on a run-time of only 105 minutes and 0.65 gpm (a 
14% increase) for DPE over a similar 105-minute elapsed time. However, the long term 
groundwater recovery rate under DPE from a single well (after 6 hours of extraction- the length 
of the DPE test during the Phase I pilot) was 0.42 gpm. The normalized ROI for SVE and DPE 
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testing was 7.5 ft. and 11.5 ft., respectively, indicating a 53% increase in ROI for DPE relative to 

conventional SVE. Finally, the clearest indicator of remediation effectiveness is the extraction 

rate of hydrocarbons from the affected media. Because groundwater recovery is not, in and of 

itself, a significant hydrocarbon mass removal method, it was not evaluated with respect to 

hydrocarbon mass removal. Based on the SVE and DPE Phase I data, the hydrocarbon 

extraction rate was lowest when only SVE was employed (0.07 lb!hr) and was significantly 

higher when the system was operated in high vacuum DPE mode (0.83 lb!hr- an order of 

magnitude increase in hydrocarbon mass removal). 

The principal contaminant at the site is EDC. The volatility of EDC makes it a viable candidate 

for remediation via DPE. Although, the low permeability soil reduces the overall influence of 

vapor phase recovery, DPE remains a viable remedial technique for this site due to the high 

vapor phase mass removal recorded during the pilot test. Based on the Phase I pilot test data and 

evaluation, Phase II DPE testing was proposed for this site. 

PHASE II PILOT TEST PLAN 

Phase II Pilot Testing consisted of two tests (one at AOC-1 and one at AOC-2 as shown on 

Figure Al-l) extracting from two wells simultaneously for each test. Prior to testing, four 

extraction wells and eight monitor points were installed (each test area had two extraction wells 

and four monitor points). The scope of work presented below represents one test area. The 

scope was repeated for the second test area. 

Test Well and Monitoring Point Installation (Scope Repeated for each AOC) 

Prior to conducting the Phase II Pilot Test, two temporary 2-in. diameter extraction points were 

installed in each test area. In addition to the extraction wells, four l-in. diameter monitor points 

were installed in each AOC to monitor groundwater level and in-situ vacuum (pressure) prior to 

and dming the test. Based on information provided and field conditions encountered, the top of 

the thin upper groundwater zone (target zone "Zone A") ranges fi"om approximately 12-17 feet 

( ft) below ground surface (bgs ), with a thickoess ranging from approximately 2-3 ft. 

Construction details for the extraction wells and monitor points is presented in Table 1. 

Table 1: Well Construction Details 

Extraction Points (EP) 
Descriptions 
Diameter 
Total Depth 
Screen/Sandpack 
Bentonite Seal 

Monitor Points (MP) 
Descriptions 
Diameter 
. Total Depth 
Screened Interval 
Bentonite Seal 

AOC-1 

A1-EP-1 andAl-EP-2 
2 inches 

17 ft. bgs 
10-17 ft. bgs 
0-10 ft. bgs 

Al-MP-1 through 4 
1 inch 

20 ft. bgs 
13-20 ft. bgs 
0-13 ft. bgs 

AOC-2 

A2-EP-l and A2-EP-2 
2 inches 

20 ft. bgs 
13-20 ft. bgs 
0-13 ft. bgs 

A2-MP-l through 4 
I inch 

20 ft. bgs 
13-20 ft. bgs 
0-13 ft. bgs 
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Soil cores were collected continuously while drilling for use by the PBW field manager in 

logging the soil strata, setting the screened interval, screening soil with a photoionization 

detector (PID) for hydrocarbon vapor, and obtaining samples for laboratory analyses for volatile 

organic compounds (VOC). The test wells and monitor points were properly plugged and 

abandoned after completion of the pilot testing. 

Background Data Collection (Scope Conducted Concurrently for each Test Area) 

Background data was collected over a period of approximately 24 hours prior to the testing. 

Background data consisted of recording groundwater levels and barometric pressure to establish 

correlations, if any, between barometric pressure and water levels and to evaluate potential tidal 

affects. These correlations were used where appropriate to adjust water level data collected 

during the test. 

Phase ll Pilot Testing (Scope Repeated for each Test Area) 

The pilot test was conducted over 2-days in each area. Testing was initiated by performing a 

DPE step test followed (in continuous fashion) by DPE testing for approximately 48 hours of 

testing. The activities conducted during the testing generally consisted of the following. 

• A data logging transducer was installed in a nearby well outside the expected influence of 

the DPE testing to monitor background water level data during the test. A second 

logging transducer was used to record background barometric pressure during the test. 

• DPE testing was conducted by stepping the vacuum up from the minimum required to 

recover vapors to the maximum vacuum (approximately 2 hours), at which point long 

term testing was conducted (approximately 46 hours). 

• Recovered hydrocarbon vapors were treated with granular activated carbon (GAC). 

PILOT TESTING 

Phase II pilot testing consisted of background data gathering followed by DPE testing in each 

AOC. A summary of the pilot test activities is presented below. 

Background Data Collection 

Background data was collected to evaluate the potential measurable effects of tidal fluctuations 

and/or barometric pressure on groundwater levels. Barometric data was collected by a data 

logger strapped to the equipment trailer in an area protected from rain. Tidal influence was 

recorded by placing a data logger in a well located approximately 200 feet east of the AOC-1 

pilot test area. 

A graphical summary of the background data is presented below in Figures la and lb for areas 

AOC-1 and AOC-2, respectively. 
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Figure 1a: Background Data for Area 1 (AOC-1) 

. Area 2 Background Data (AOC-2) 
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Figure 1b: Background Data for Area 2 (AOC-2) 

Pressure transducers such as those used during this test continuously measure pressure. From 

these measurements, changes in pressure were calculated, and thus, changes from the initial 

conditions were determined. If the changes due to background affects of barometric pressure 

and tidal fluctuations are accounted for, then the actual changes due to other influences can be 

determined (in our case, groundwater drawdown due to pumping from an extraction well). As in 

the case of this pilot test, the fluctuations recorded by the transducer installed below the 

groundwater in the background well represent the cumulative fluctuations of pressure incurred 

due to tidal affects and barometric pressure. Therefore, to correct the transducer readings to 

represent only those affects from pumping, the actual readings recorded were adjusted for 

changes in the background water level readings which accounted for the cumulative fluctuations 

described above. 

In Figures Ia and 1 b, influences from the changes in barometric pressure and the cumulative 

affects of barometric pressure plus tidal fluctuations are noticeable. For AOC-1, the maximum 
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fluctuation due to barometric and combined influences were 0.2221 feet (ft) of water column 
(w.c.) and 0.529 ft w.c., respectively. For AOC-2, the maximum fluctuation due to barometric 
and combined influences were 0.2384 feet ft w.c. and 0.1999 ft w.c., respectively. 

High Vacuum DPE Testing at Area 1 (AOC-1) 

Groundwater Extraction 

The DPE test at Area I was conducted by extracting from wells Al-EP-1 and Al-EP-2. The 
Step Test was conducted at applied wellhead vacuums (A WVs) of 5.8 in. mercury (hg.), 11.8 in. 
hg., and 14.2 in. hg. with the annular area between the stingers and the well casings sealed. 
Long-term testing was conducted by continuing the third step at an A WV of approximately 
14.3 in. hg. 

During the test, approximately 1,896 gallons of groundwater was extracted over 48 hours. The 
groundwater extraction rates for Steps 1 through 3 were 0.48 gpm, 0.68 gpm, 0.95 gpm, with a 
long term extended extraction rate of 0.65 gpm (starting after the third step). Groundwater 
extraction data is shown on Figure 2. Tabulated and plotted groundwater recovery and 
drawdown data is presented in Attachment 2. 
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Figure 2: DPE Groundwater Extraction Data 
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Soil Vacuum and Radius ofinfluence 
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As indicated above, the DPE test was conducted at AWVs of 5.8 in. hg., 11.8 in. hg., and 14.3 

in. hg. (vacuums varied modestly during each step, values presented here are nominal). Each 

step was sustained for nominally 1 hour with the final step sustained for the duration of the 48-

hour test. Subsurface vacuum readings were taken at monitor points Al-MP-1 tln·ough 4. The 

test data was analyzed to determine soil vapor flow rates, mass removal rates, and radial 

influence and is presented in Attachment 3. A graphical summary of the vacuum data is shown 

below in Figure 3. As noted on the figure, measureable vacuum response did not occur until the 

latter portion of the test. 

Wellhead Vacuum Readings (AOC-1) 
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Figure 3: Applied Wellhead Vacuums 

The vacuum radius of influence (ROI) was evaluated in two ways. 
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For the first method of determining ROI, the raw vacuums were plotted versus the distance to the 

extraction wells (standard vacuum analysis). For the purpose of this multi-well test, the distance 

was taken as the average distance from the monitor point to the two extraction points. The ROI 

was taken as the point at which the extrapolated vacuum was 0.1 in. w.c .. Based on this analysis, 

the extrapolated ROI was approximately 22 feet. 

The second method is a normalized vacuum analysis in which the recorded vacuums were each 

divided by the A WV. The normalized vacuums were plotted against distance as in the standard 

vacuum analysis. Because the vacuums are all effectively normalized, a single trend line was 

established and the ROI was taken as the point at which the extrapolated normalized vacuum was 

0.01 in. w.c.. The extrapolated ROI using the normalized vacuum analysis was approximately 

17 feet. 

Graphical data for the standard vacuum analysis and normalized vacuum analysis is presented 

below in Figures 4 and 5. 
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During the test, the extracted soil vapor was screened for hydrocarbon concentrations using a 
PID prior to treatment to identify trends in extraction rates. To quantify the hydrocarbon 
recovery, specifically the recovery of EDC, nine samples were taken of the extracted soil vapor. 
Each of the nine samples was analyzed for VOC concentrations by EPA Method T0-15 (EDC is 
among the analytes of the method). A copy of the certified laboratory results for AOC-1 is 
presented in Attachment 4. 

The total hydrocarbon concentration for the laboratory samples was calculated as the sum of the 
VOCs by Method T0-15. For those analytes where the concentration was below the detection 
limit, a value of one-half of the detection limit was assigned. 

Results of the laboratory analyses ranged from approximately 1,100 ppm to 2,190 ppm for EDC 
and 1,299 ppm to 2,499 ppm for VOCs as seen on Figure 6 and Table 2 below. 
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Figure 6: Soil Vapor Concentrations 
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The concentrations were converted to milligrams per cubic meter (mglm3
) using the following 

equation. 

w-6 c ,x Mol Wt x 453592.42"''11• x 35.314ft'/, 
C ("%3) = ---"P"-P'c.' ----.,..-...,.-::-:-;.,---71! ____ -'-/-"'"'"'~ 

111 379.56 ft%-mo/ 

The molecular weight (MW) used in the conversion calculation from units of ppm to mglm3 was 

calculated using the concentration of each VOC. The average MW of the recovered soil vapor at 

AOC-1 was 100.78 lb/mol. A molecular weight of 98.96 lb/mol was used for EDC. The 

concentration in mg/m3 was then used along with the vapor flow rate to calculate the mass 

removal rate using the following equation. 

• lb Q scfm x C "';i(., X 60 mi~,. 

m ( ;{,,) = 35.314 ft,%, x 453592.42 "'%, 

At the location where the soil vapor samples were collected, temperature and velocity data were 

taken using an anenometer to facilitate calculation of flow rate, conversion to standard 

conditions, and ultimately determination of hydrocarbon mass removal. During the 48-hour DPE 

test at AOC-1, the mass removal of EDC and total VOCs was an estimated 40.4 pounds (lbs) and 

48.2 lbs, respectively for corresponding average recovery rates of 0.84 lbslbr and 1.00 lbslbr. 

PO Box309 • Portland, TX 783741 Tel: 361,643.43781 Fax: 866.306.0436 

tnix:(i;i)gaincoin( • .fOfl!l I www.gdinto(~IH.:,com Page 8 of 14 

.. 

.. 
Jl 



I 
I 

I; 

1: 

1: 

II 
1: 

I 
I' 
I 

I 
I 
I 

I 

I 

I 

I 

Pilot Test Report 
Formosa Plant 

A summary of the extraction flow rates and mass removal data is presented in Table 2. 

Table 2: Soil Vapor Data (AOC-1) 

15 Lab 40 4,594 0.6957 0.1761 0.1762 0.2122 0.212 
70 Lab 38 1,180 1,404 4,928 5,971 0.6947 0.8417 0.6373 0.8135 0.7691 0.981 
125 Lab 25 1,480 1.749 6,181 7,437 0.5717 0.6879 0.5804 1.3939 0.7011 1.682 
435 Lab 25 1,570 1,854 6,557 7,886 0.6259 0.7527 3.0937 4.4877 3.7216 5.404 
885 Lab 34 1,200 1,427 5,012 6,071 0.6424 0.7782 4.7561 9.2438 5.7408 11.145 

1245 Lab 40 1,410 1,692 5,889 7,195 0.8715 1.0649 4.5417 13.7855 5.5292 16.674 
1485 Lab 40 1,570 1,866 6,557 7,938 0.9733 1.1783 3.6895 17.4750 4.4863 21.160 
1785 Lab 39 1,300 1,536 5,429 6,531 0.7842 0.9434 4.3937 21.8687 5.3042 26.465 
2535 Lab 35 2,190 2,499 9,146 10,628 1.1889 1.3816 12.3320 34.2007 14.5310 40.996 

Note: "Est" indicates EDC and VOC concentrations were estimated as the average of the two preceding or following 
concentrations. 

A summary of the vapor phase hydrocarbon extraction rates and cumulative mass removal data 
for EDC is presented in Figure 7. 
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Figure 7: EDC Mass Recovery 

High Vacuum DPE Testing at Area 2 (AOC-2) 

Groundwater Extraction 

The DPE test at Area 2 was conducted by extracting from wells A2-EP-l and A2-EP-2. The 
Step Test was conducted at AWVs of 5.5 in. hg., 9.0 in. hg., and 12.6 in. hg. with the annular 
area between the stingers and the well casings sealed. Long-term testing was conducted by 
continuing the third step of an A WV of approximately 11.1 in. hg. 

During the test, approximately 2,741 gallons of groundwater was extracted over 48 hours. The 
groundwater extraction rates for Steps I through 3 were 0.96 gpm, 1.52 gpm, 2.20 gpm, with a 
long term extended extraction rate of 0.75 gpm (starting after the third step). Groundwater 
extraction data is shown on Figure 8. Tabulated and plotted groundwater recovery and 
drawdown data is presented in Attachment 2. 

PO Box 309• Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
tnix(!!J~jj~in;Coint:A:mll! www.gaincoin-c.to~n Page 9 of 14 



Total Recovery vs. Time 
3000 

2500 

"' 
:-'--'--'-' -'--:-:-:-· -'--i __ ,_. -'-.'-'-'-'-; -~L_,_,_,-

i I 

" .2 2000 ... 
SJ 

1500 1:' 
~ 
> 
0 1000 u 
~ 

"' 
~ 

500 

0 
0 500 1000 1500 2000 2500 

Elapsed Time (minutes) 

500 1000 1500 2000 2500 

Elapsed Time (minutes) 

Figure 8: DPE Groundwater Extraction Data 

Soil Vacuum and Radius ofinfluence 
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As indicated above, the DPE test was conducted at AWVs of 5.5 in. hg., 9.0 in. hg., and 12.6 in. 
hg. (vacuums varied modestly during each step, values presented here are nominal). Each step 
was sustained for nominally 1 hour with the final step sustained for the duration of the 48-hour 
test. Subsurface vacuum readings were taken at monitor points A2-MP-1 through 4. The test 
data was analyzed to determine soil vapor flow rates, mass removal rates, and radial influence 
and is presented in Attachment 3. A graphical summary of the vacuum data is shown below in 
Figure 9. 
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Figure 9: Applied Wellhead Vacuums 
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As with AOC-1, the vacuum ROI was evaluated in two ways, standard vacuum and normalized 
vacuum analysis. 

For the standard vacuum analysis, the vacuums were plotted versus the average distance to the 
extraction wells. The ROI was taken as the point at which the extrapolated vacuum was 0.1 in. 
w.c .. Based on this analysis, the extrapolated ROI was approximately 32 feet. 

For the normalized vacuum analysis, the recorded vacuums were each divided by the applied 
wellhead vacuum and the normalized vacuums were plotted against distance as in the standard 
vacuum analysis. The ROI was taken as the point at which the extrapolated normalized vacuum 
was 0.01 in. w.c.. The extrapolated ROI using the normalized vacuum analysis was 
approximately 21 feet. 

Graphical data for the standard vacuum analysis and normalized vacuum analysis is presented 
below in Figures 10 and 11. 
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Figure 10: DPE ROI using Standard Vacuum Data 
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Figure 11: DPE ROI usiug Normalized Vacuum Data 

40 

Pilot Test Report 
Formosa Plant 

45 50 

During the test, the extracted soil vapor was screened for hydrocarbon concentrations using a 

PID prior to treatment to identify trends in extraction rates. To quantify the hydrocarbon 

recovery, specifically the recovery ofEDC, eleven samples were taken of the soil vapor. Each of 

the eleven samples was analyzed for VOC concentrations by EPA Method T0-15 (EDC is 

among the analytes of the method). A copy of the certified laboratory results for AOC-2 is 

presented in Attachment 5. 

The total hydrocarbon concentration for the laboratory samples was calculated as the sum of the 

VOCs by Method T0-15. For those analytes where the concentration was below the detection 

limit, a value of one-half of the detection limit was assigned. 

Results of the laboratory analyses ranged from approximately 0.17 ppm to 274 ppm for EDC and 

0.5 ppm to 328 ppm for VOCs as seen on Figure 12 and Table 3 below. 

VOC and EDC Concentrations in Recovered Soil Vapor 
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Figure 12: Soil Vapor Concentrations 

The concentrations were converted to mg/m3 as in the case of AOC-1. The average MW of the 

recovered soil vapor at AOC-2 was calculated to be 101.37 lb/mol using the concentration of 

each VOC listed in T0-15. The concentration in mg/m3 was then used along with the vapor flow 

rate to calculate the mass removal rate. 

PO Box 309 • Portland, TX7B374I Tel: 361.643.43781 Fax: 866.306.0436 
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&.J,",' HIV!~ONMeNTAL ROMOOIATION 

Pilot Test Report 
Formosa Plant 

At the location where the soil vapor samples were collected, temperature and velocity data were 
taken using an anenometer to facilitate calculation of flow rate and ultimately hydrocarbon mass 
removal. During the 48-hour DPE test at AOC-2, the mass removal ofEDC and total VOCs was 
an estimated 0.0747 lbs and 0.107 lbs, respectively for corresponding average recovery rates of 
0.0016lbslhr and 0.0022 lbs/hr. 

A summary of the extraction flow rates and mass removal data is presented in Table 3. 

Table 3: Soil Vapor Data (AOC-2) 

60 Lab 47 2.58 4.11 10.77 17.58 0.0019 0.0031 0.0561 0.0562 0.0692 0.069 
150 Lab 39 0.79 1.28 3.32 5.49 0.0005 0.0008 0.0018 0.0580 0.0029 0.072 

510 Lab 41 0.36 0.83 1.50 3.55 0.0002 0.0006 0.0021 0.0601 0.0040 0.076 
1140 Lab 50 0.53 0.90 2.21 3.84 0.0004 0.0007 0.0034 0.0635 0.0066 0.083 
1320 Lab 52 1.13 1.61 4.72 6.90 0.0009 0.0013 0.0020 0.0655 0.0031 0.086 

1620 Lab 55 0.34 0.79 1.41 3.37 0.0003 0.0007 0.0030 0.0685 0.0051 0.091 
1920 Lab 55 0.37 0.91 1.55 3.91 0.0003 0.0008 0.0015 0.0701 0.0038 0.095 

2460 Lab 57 0.36 0.91 1.50 3.90 0.0003 0.0008 0.0029 0.0729 0.0074 0.102 
2760 Lab 64 0.17 0.50 0.70 2.16 0.0002 0.0005 0,0012 0.0742 0.0034 0.106 

A summary of the vapor phase hydrocarbon extraction rates and cumulative mass removal data 
for EDC is presented in Figure 13. 
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Figure 13: EDC Mass Recovery 
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WASTE MANAGEMENT 

Granular activated carbon (GAC) was used to treat the recovered soil vapor prior to emitting to 
the atmosphere. The spent GAC remained on-site following the pilot test for characterization 
and final disposition by others. Additionally, all recovered groundwater was stored in tankage 
supplied by Formosa plant personnel to be incorporated into the plant waste management 
program. 

PO Box309 • Portland, TX 78374[ Tel: 361.643.43781 Fax: 866.306.0436 
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SUMMARY 

Pilot Test Report 
Formosa Plant 

A summary of the pertinent data from the Phase II pilot test is summarized in Table 4 below. 

Description 
Step Test 

Step 1 
Step 2 
Step 3 

Long Term Period 
Applied Wellhead Vacuum 

Soil Vapor Flow Rate 

Groundwater Recovery Rate 

Total Groundwater Recovery 

DPE Testing 
Monitor Point Vacuums 

Vacuum ROI (Standard) 

Vacuum ROI (Normalized) 

Soil Vapor Concentrations 

EDC 
voc 

Soil Vapor Recovery 
EDC 
voc 

Table 4: Summary of Pilot Test Data 

Area 1 (AOC-1) 

Applied Well Vac. GW Ext. Rate 

5.8 in. hg. 0.48 gpm 

11.8 in. hg. 0.68 gpm 

14.2 in. hg. 0.95 gpm 

14.3 in. hg. 
· 35 scfm 

0.65 gpm 
1896 gallons 

Measureable vacuum at 2 points 
22 feet 
17 feet 

1100-2190 ppm 
1299 - 2499 ppm 

40.4 lbs 
48.2 lbs 

0.84 lb/hr 
1.00 lb/hr 

Area 2 (AOC-2) 

Applied Well Vac. GW Ext. Rate 

5.5 in. hg. 0.96 gpm 

9.0 in. hg. 1.52 gpm 

12.6 in. hg. 2.20 gpm 

11.1 in. hg. 
56 scfm 

0.75 gpm 
2741 gallons 

Measureable vacuum at 4 points 
32 feet 
21 feet 

0.17-274 ppm 
0.50- 328 ppm 

0.075 lbs 
0.107 lbs 

0.0016 lb/hr 
0.0022 lb/hr 

The test data from Phase II testing at Area 1 (AOC-1) closely reproduced the data collected in 

the same area during the previous Phase I testing. The test data indicates that groundwater 

recovery and vacuum influence were greater at Area 2; however, the mass removal rate was 

lower at Area 2 than at Area 1. 

The mass removal rate noted during the testing was orders of magnitude greater in AOC-1 as 

compared to AOC-2. This trend is also represented in the soil and groundwater analytical data 

for these areas (data included in Attachment 6 for reference). Being the clearest indicator of 

remediation effectiveness, the mass extraction rate of hydrocarbons confirms DPE to be a viable 

remediation technique at AOC-1. DPE is not considered a suitable long-term alternative at AOC-

2, primarily due to the low overall levels of contaminants in that area; however, if localized 'hot 

spots' are identifiable, DPE could be used in a mobile fashion to treat 'hot spot' areas. · 

If you have any questions, please contact me at 210-669-8941 (tweber@gaincoinc.com) or Stas 

Grover at 210-296-5298 (email: sgrover@gaincoinc.com). 

Sincerely, 

z 
Tom J Weber, PE 
Gainco, Inc. 

PO Box309 • Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
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ATTACHMENT 1 

Site Plan and 
General Arrangement Plan for Test Apparatus 
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Sample Point and 
Measurement Point for 
Temperature and Flow 

~ 
Liquid Ring Vacuum Pump 

,;;;-----...., 
.----------+1!!; 

Iii: ;!(Water 
;~)Knockout 

rl 
GAC 

I 1--
I 

f'---'-

Tank '---@ Recovered Water to Tank/Drums 
=': @ •4 ~ for Temporary Storage 

1

-H-- Wellhead Vacuum Control 
Transfer Pump 

Ground Surface 

t ~reated 
_j____ oil Vapor 

~ (with bleed air flow measurement) 

--~--------------~----~=~1~11 

Ill 

Extraction Wells 
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Figure A1-2: Pilot Test Apparatus General Arrangement 
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ATTACHMENT 2 

High Vacuum DPE- Groundwater Data and Analysis 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-1) 

AQUIFER PUMP TEST (USING OPE) 
FLOW RATE DATA 

FORMOSA PLANT I POINT COMFORT, TX 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I: 

' 
I 

Step 

STEP 1 

STEP2 

STEP 3 

LONG TERM 

I I 
Elapsed 

I Time Meter 
Date (minutes) - (gallons) 

27-Feb 0 1408117 
···-·······-·····~··--··--· 

~ .. •w••• ..................... ~--~--
27-Feb 5 1408117 
27-Feb 10 1408120 
27-Feb 15 1408120 
27-Feb 30 1408120 - . 
27-Feb 45 1408146 
27-Feb 60 1408146 
27-Feb 65 1408158 

~-------~---~-.. -- ................................... ......... .. ....... 
27-Feb 70 1408158 
27-Feb 75 1408170 
27-Feb 90 1408171 
27-Feb 105 1408176 

-····-27"-Feb·-· 120 1408187 
27-Feb 125 1408187 
27-Feb 130 1408200 
27-Feb 135 1408200 
27-Feb 165 1408226 
27-Feb 195 1408258 
27-Feb 225 1408290 

·---···-···--·~ 
................................ ~ -···~--~ ............. 

27-Feb 285 1408311 
27-Feb 345 1408340 -----·· ~-~-~·-------
27-Feb 405 1408372 
27-Feb 435 1408400 -· 28-Feb 885 1408731 

<<<-<<<W<o<O<<<<<o<<<oo<<<<<<~ ................................... ................................... 
28-Feb 945 1408754 
28-Feb 1005 1408822 
28-Feb 1065 1408867 

~-~--~~~~-~··-· -·-·······1-245····· .. ····· ······-1408983 ··--·· 28-Feb 
28-Feb 1305 1409018 

---~·-- -~-~--~ 

28-Feb 1365 1409073 ................................... ...................................................................... 
28-Feb 1425 1409102 
28-Feb 1485 1409139 

·~' ·--28-Feb 1785 1409350 
···---~----··~····-·· .. --··--···············""'"'~ .. ~ ................ ~---·-··· 

1-Mar 2535 1409804 
1-Mar 2655 1409874 _ ................................. ............. ------·-- ··------------·--···--··--· 
1-Mar 2715 1409901 

~ 

1-Mar 2775 1409964 
1-Mar 2880 1410013 

I 
Incremental 

I Rate 
(gpm) 
0.00 ____ ,_ ........... -~ 
0.00 
0.60 
0.00 
0.00 
1.73 
0.00 
2.40 .. ................................. 
0.00 
2.40 
0.07 
0.33 ·--0.73 
0.00 
2.60 
0.00 
0.87 
1.07 
1.07 

'"'''"''''''•·····-~·---·---· 
0.35 
0.48 

-~~~--~~---~-

0.53 
0.93 
0.74 ........... ~---·············· 
0.38 
1.13 

............. 9J.L_ 
0.64--
0.58 ···-·-0.92 ................................... 
0.48 
0.62 
0.70 ............................. - ... 
0.61 
0.58 ......... -~ .............. 
0.45 
1.05 
0.47 

PUMP TEST SHEET 1 OF 6 

Test Date: 27-Feb-14 

Test Wells: A1-EP-1 &2 

Avg. Rate per 

I 
Total 

Step Recovery 
(gpm) (gallons) 

0 
····~---···-···· 

0 
3 

0.48 3 
·--~· 

3 
29 
29 
41 ·--···--·-···------....... _ ...... 
41 

0.68 ~-53 
54 - 59 
70 
70 
83 

0.95 83 
109 
141 
173 

., ................................. 
194 
223 

---~~~-~--~· 

255 
283 -· 
614 

·~-·-·-··-·· .. ············· 637 
705 
750 ·--·-···-·-· .. ~··_. .. ,, ..... 

0.65 866 
901 

·---~-

956 . .................................. 
985 

,~. 

1022 . 
1233 . ................ ~ ... ~······ 
1687 
1757 _______ ......................... 
1784 
1847 
1896 

Total (gallons) 1896 
Time Weighted Average (gpm) 0.66 



PILOT TEST ANALYSIS WORKSHEETS (AOC-1) 

AQUIFER PUMP TEST (USING OPE} 

FLOW RATE DATA 

FORMOSA PLANT 

POINT COMFORT, TX 

2500 

Ci) 2000 
c 

.S! 
iii 
.!:!! 1500 
~ 
" > 
0 
IJ 1000 
" a:: 
iii -~ 500 

0 

1.00 

E o.9o 
c. 

.!:!! 0.80 
c. 
m 0.70 

~ 0.60 

0 

/ 

500 

: 

500 

. 

Total Recovery vs. Time 

~-
! 

1000 1500 2000 

Elapsed Time (minutes) 

Flowrate vs. Time 

j ••• 
" .. 

'- .. ,, •. 

1000 1500 2000 

Elapsed Time (minutes) 

2500 

I I 
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PUMP TEST SHEET 2 OF 6 

Test Date: 27-Feb-14 

Test Wells: A1-EP-1 & 2 

' I 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-1) 

AQUIFER PUMP TEST (USING OPE) 

DATA ANALYSIS WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

T ~ =;;:2-:.-:3o,_Q~-
1440 • 4.n: • 510& 

S ~ 2. 25 T t, 
7.48l•r 2 

T K ~ _ _:__ 
7.481 • b v=Ki 

Cooper- Jacob Approximation 

(consistem writs 

T=: TransfuisSivity{fipdlft) 

S = S~9-rage-Co_effiCi~_nt:(\lnitiess) 
Q ~. J'ul1lkin,g 11,ate (it>m) 

PUMP TEST SHEET 3 OF 6 

Test Date: 27-Feb-14 

Test Wells: A1·EP·1 & 2 

K'C .liY4.r~u)ic9onducHvity {ftlday): . .·.· .· . . .: 
to = _ tiwe\~~lue __ at -i~~~fS~_ction ,of:stra!ghtJin_e_ ;with :~ei:_O dra~cli)Wp.{Pl!YJO 

~~u~_ =Jr~W~O_:VU,'iridic,~Je4 _by·s,~aight :~~~,_ov_e_i:-9ne_ :l<?g cy~te_._c ft) 
r = -dis~~e-fro~ ·pJez_gme_ter-to_P,UIUPiil&_well (ft) 

:b = apPJI.ren~:aguiferthickness-{ft) 
i 'C hyi)raulic gradinet (ftlft) · 

v = Ve1pcity-{fluX).OfgroUndwa~er·aQr_oss aqllif~r (ftlday) 

Reference 

Driscoll, Fletcher G. Groundwater and Wefls 2nd Edition. St. Paul, MN: Johnson Filtration Systems Inc., 1986. 

Piezometer I Q (gpm) I s,o, (feet) I r (feet) I to {min) I lo {days) / T (gpdlft) I T (It' I day) I S I K (ftlday) 

1.32 
1.32 

1.850 
1.600 

55.5 
30.5 

40 
60 

2.78E-02 188 
217 

The distance, 1; was taken as the 

average to the nvo pump wells. 

25.1 
29.0 

0.0005 
0.0029 

6.43 
7.43 

K (cmlsec) " 2.44E-03 
K (ftlday) " 6.91 

Velocity, v 



PILOT TEST ANALYSIS WORKSHEETS (AOC-1) PUMP TEST SHEET 4 OF 6 

AQUIFER PUMP TEST (USING OPE) 
Test Date: 27-Feb-14 

DATA ANALYSIS WORKSHEET 
Test Welsl: A1-EP-1 & 2 

FORMOSA PLANT 4Jt rs 

POINT COMFORT, TX Q=--* 
2.30 2.25 T t 

2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 

Log 
r 2 S 

0.72 0.45 

0.58 0.003 4.34 40 0.44 0.002 3.31 

0.55 0.003 4.10 45 0.44 0.002 3.29 

0.53 0.003 3.98 50 0.44 0.002 3.27 

0.52 0.003 3.89 55 0.43 0.002 3.25 

0.51 0.003 3.82 60 0.43 0.002 3.23 

0.50 0.003 3.77 65 0.43 0.002 3.21 

0.50 0.003 3.73 70 0.43 0.002 3.20 

0.49 0.003 3.70 75 0.43 0.002 3.18 

0.49 0.003 3.66 80 0.42 0.002 3.17 

0.49 0.003 3.64 85 0.42 0.002 3.16 

0.48 0.002 3.59 90 0.42 0.002 3.15 

0.47 0.002 3.55 95 0.42 0.002 3.14 

0.47 0.002 3.52 100 0.42 0.002 3.13 

0.47 0.002 3.49 110 0.42 0.002 3.11 

0.46 0.002 3.47 120 0.41 0.002 3.09 

0.46 0.002 3.44 130 0.41 0.002 3.08 

0.46 0.002 3.43 140 0.41 0.002 3.06 

0.46 0.002 3.41 160 0.41 0.002 3.04 

0.45 0.002 3.39 180 0.40 0.002 3.02 

0.45 0.002 3.37 200 0.40 0.002 3.00 

Estimated Long-Term Well Yield (based on Cooper- Jacob Approximation) 

: ~~-,-~_JI_~,,-.·· :. I~ •. u Lll :. :,·1 ',.,J! l : i ! . I I : i I : L 
l < l l \ ~ \ I \ 1 , i j ; l ; ~ '! ~ -t-

4 . IIi I l i I ',· IJ~l [' ,i i I II I !"I ~. I ' 1_, i I 
! I ! I 1 j, ' I . ;' i. i i :1 ! I \ . i I 

31--~11 L..J!1 ,!1 ' 
1

. 
1 1 1 1 [IIi 

I •.• L .... L. .. t •. L .. J ..... t. .... .' ....• ! .......... \.. ... !. ••• '<. .L. ... L .. .t.. .'... ... \ ... L ... .J. •. .l .. ) ...... \.. . . ..1. I i I : 't I I i ~ ii i i ' i' I : i . I : II 'I 

I \Note: j 1 \ i ;' 1 1 ! i_ ! I i -' ) I 1 ! [. ! ! ! i 

2 •,' )his data was derived by applying the Cooper-Jacob ' i , I : i 1 ! 1 1 ! I I I : \ I : i ' ! I -'--
r-l~l-1-,-~,-~-,-~-~-,-l-,-~-trl-1-l-:-;--

-:[ 

\ \Approximation analysis to data from a conventional pump test. i [' i i ,' i j ! · i ' 1 ! .. ,· ' 1 , I ! i 

1 r)-J Data is presented for informational purposes only. DPE results ~---!-~-:-~:-!-~~~; \-1_1-+LL\-~, :_~--l~-r--,: 
! \will exceed this approximation. . : 1 I , 1 1 1 ' , 1 i ; : , 1 , 

_LL, .,.... . ·::c·'T'''TTT'''i:C ··' ! i li ' . I i [ _ _j_! i i L I ! i L i ' 

0 
0 20 40 60 80 100 120 140 160 180 200 

Time (days) 

\ 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-1) PUMP TEST SHEET 5 OF 6 

I AQUIFER PUMP TEST (USING OPE) Test Date: 27-Feb-14 

DRAWDOWN DATA Test Wells: A1-EP·1 & 2 

FORMOSA PLANT 

I POINT COMFORT, TX 

I 
I 5 0.122 0.008 0.021 0.005 840 2.416 1.884 1.740 1.538 

10 0.628 0.125 0.080 0.032 870 2.424 1.893 1.749 1.547 
20 1.100 0.378 0.262 0.140 900 2.454 1.927 1.782 1.581 
30 1.267 0.516 0.397 0.227 930 2.452 1.922 1.781 1.585 
40 1.325 0.590 0.471 0.280 960 2.538 1.947 1.807 1.611 
50 1.378 0.651 0.539 0.339 990 2.533 1.956 1.813 1.610 
60 1.402 0.693 0.588 0.382 1,020 2.611 2.004 1.831 1.622 
70 1.523 0.754 0.632 0.424 1,050 2.735 2.079 1.874 1.646 
80 1.612 0.824 0.690 0.470 1,080 2.647 2.080 1.902 1.675 
90 1.663 0.870 0.736 0.513 1,110 2.751 2.115 1.913 1.683 
100 1.658 0.893 0.756 0.525 1,140 2.752 2.105 1.943 1.704 
110 1.694 0.932 0.792 0.563 1,170 2.793 2.187 1.981 1.742 
120 1.767 0.976 0.829 0.597 1,200 2.809 2.160 1.987 1.757 
130 1.790 1.013 0.868 0.634 1,230 2.817 2.172 1.999 1.776 
140 1.819 1.049 0.903 0.672 1,260 2.840 2.191 2.018 1.798 
150 1.824 1.076 0.938 0.710 1,290 2.903 2.238 2.053 1.826 
160 1.824 1.080 0.948 0.735 1,320 2.840 2.211 2.050 1.830 
170 1.840 1.098 0.972 0.760 1,350 2.813 2.203 2.050 1.844 
180 1.839 1.126 0.997 0.783 1,380 2.852 2.226 2.060 1.844 
195 1.902 1.167 1.028 0.813 1,410 2.890 2.255 2.077 1.856 
210 1.922 1.219 1.072 0.855 1,440 2.881 2.253 2.069 1.847 
225 1.910 1.231 1.085 0.869 1,470 2.908 2.270 2.079 1.856 
240 1.927 1.255 1.110 0.898 1,500 2.926 2.272 2.077 1.849 
255 1.949 1.275 1.130 0.919 1,560 2.859 2.243 2.057 1.832 
270 1.950 1.288 1.150 0.940 1,620 2.781 2.185 2.010 1.794 
285 1.964 1.306 1.158 0.943 1,680 2.736 2.143 1.965 1.745 
300 1.984 1.337 1.187 0.972 1,740 2.703 2.116 1.939 1.716 
315 2.003 1.358 1.207 0.994 1,800 2.672 2.093 1.918 1.693 
330 2.032 1.390 1.238 1.025 1,860 2.666 2.088 1.908 1.677 
345 2.035 1.401 1.249 1.040 1,920 2.617 2.055 1.885 1.662 
360 2.057 1.426 1.274 1.064 1,980 2.587 2.038 1.873 1.656 
375 2.045 1.436 1.286 1.081 2,040 2.585 2.031 1.868 1.649 
390 2.060 1.455 1.307 1.103 2,100 2.571 2.030 1.867 1.646 
405 2.069 1.469 1.319 1.109 2,160 2.575 2.031 1.867 1.652 
420 2.081 1.480 1.332 1.117 2,220 2.563 2.024 1.864 1.651 
450 2.107 1.511 1.367 1.156 2,280 2.560 2.018 1.860 1.651 
480 2.074 1.520 1.379 1.173 2,340 2.559 2.022 1.860 1.649 
510 2.108 1.545 1.407 1.202 2,400 2.573 2.031 1.866 1.653 
540 2.098 1.560 1.433 1.237 2,460 2.559 2.024 1.859 1.643 
570 2.112 1.575 1.450 1.262 2,520 2.518 1.995 1.835 1.618 
600 2.168 1.623 1.492 1.298 2,580 2.551 2.020 1.865 1.661 
630 2.188 1.654 1.519 1.323 2,640 2.604 2.061 1.905 1.711 
660 2.241 1.710 1.576 1.384 2,700 2.692 2.134 1.968 1.766 
690 2.220 1.722 1.596 1.405 2,760 2.721 2.182 2.021 1.810 
720 2.276 1.762 1.628 1.437 2,820 2.680 2.149 2.003 1.808 
750 2.282 1.763 1.645 1.458 2,880 2.670 2.153 2.008 1.815 

2.371 1.828 1.693 



PILOT TEST ANALYSIS WORKSHEETS (AOC-1)_ 

AQUIFER PUMP TEST (USING OPE) 

TIME-DRAWDOWN DATA PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 

0.000 

0.500 

1.000 

~ 'i 1.500 

" ~ 2.000 
Ci 

2.500 

3.000 

. 3.500 

0.000 

0.500 

~ 
~ 1.000 

~ 
~ " 1.500 
0 

2.000 

2.500 

MP-1 
SLOG= 1.85 ft 

10 

10 

TIME - DRAWDOWN LOG PLOT 

Time {~~nutes) 

TIME - DRAWDOWN LOG PLOT 

------~·~.~-------

: ' '. ' 
' ' ' ' + j ""----'="-" 

Time {:?,~nutes) 

PUMP TEST SHEET 6 OF 6 

Test Date: 27 -Feb-14 

Test Wells: A1-EP-1 & 2 

Observation Pts: MP-1 & 2 

MP.-2 

1,000 10,000 

MP-4 

MP-3 

1,000 10,000 
IJ ' 

II .. 

ill 1. 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-2) 

AQUIFER P!JMP TEST (USING OPE) 
FLOW RATE DATA 

FORMOSA PLANT 

POINT COMFORT, TX 

I I 
Elapsed 

Time 
Step Date (minutes) 

..........•. ~.:-~~~---···--- 0 
-·~~---············· .. 

5-Mar 5 
5-Mar 10 

STEP 1 
5-Mar 15 
5-Mar 20 
5-Mar 30 
5-Mar 45 .................................. 

-~~ .. --... ·--········ ..... 
5-Mar 50 
5-Mar 60 
5-Mar 65 

I Meter 
(gallons) 
1410029 

-~·~···················-······"' 
1410029 
1410040 
1410040 
1410053 

-~1410053~~ 
1410077 ···-···-························· 
1410077 
1410089 
1410101 STEP2 ~·······-· --·-············-··-........... 

5-Mar 150 1410212 
5-Mar 180 1410275 
5-Mar 181 1410275 ... ~ ............................. ----·-······-.......... ·--~···--·-·····-······ .. STEP3 5-Mar 210 1410475 
5-Mar 510 1411000 
6-Mar 1140 1411128 
6-Mar 1200 1411176 - ..... ~~~~ 
6-Mar 1260 1411224 ............. ~---~~- ~~---.. ---.. -·~ ~1'411274"'"" 6-Mar 1320 
6-Mar 1500 1411325 
6-Mar 1560 _....ill!EL.~ --- ~~~-~~-~--··· 

6-Mar 1620 1411426 
6-Mar 1680 1411479 

LONG TERM 6-Mar 1920 1411681 .................................... ,. .... ~~~~---· ~-··-~~«~••m-.. ~-~•b 
6-Mar 1980 1411732 .. 
7-Mar 2460 1412053 
7-Mar 2520 1412161 -··--·-· --~~~~-······-··-· m.--·--~••~•• 

7-Mar 2580 1412269 
·----~------·······~··· .. ·--~ ......... ~-~-~---------· ................. "' ................ 

7-Mar 2640 1412361 -· .... 
7-Mar 2700 1412478 ......................... ~.·-·-· ····-··~--......... ···-~-~---~-~-··-· 
7-Mar 2760 1412577 
7-Mar 2820 1412678 

I 
Incremental 

I Rate 
(gpm) 

---...... ~--········-· .. 
0.00 
2.20 
0.00 
2.60 
0.00 .. 
1.60 ............ 
0.00 
1.20 
2.40 

~--·········--·-·-··--· 
1.31 
2.10 
0.00 ..... ~--·--· 
6.90 
1.75 
0.20 
0.80 
0.80 -··· ····~--~ 
0.83 
0.28 
0.87 

--0~82 

0.88 
0.84 

····---~···· 0.84 
0.67 
1.80 .............. ra-a·--·~·-· 

-----........ ._ .. 
1.53 .. 
1.95 

""'"'""'1':6'5""'"'"" 
1.68 

PUMP TEST SHEET 1 OF 6 

Test Date: Mar. 5, 2014 

Test Wells: A2-EP-1 & 2 

Avg. Rate per I 
Step Total Recovery 

(gpm) (gallons) 
0 

~-~-······· .. ··-····--·· 
0 

·--~~---
11 

0.96 
11 
24 
24 --·-
48 

--~--·····-·--·--····~···· 
48 
60 

1.52 
72 .......................... __ 
183 
246 
246 ---·-····----······· .. 2.20 446 
971 
1099 
1147 --------
1195 

·-~1245"~·---· 

1296 
1348 

·~·~~·--

1397 
1450 

0.75 1652 
·~-~-~··············· 1703 ----

2024 
2132 

--~~~·~···--

2240 .. .. ~~~~ .. ·-·-·-
2332 . .. 
2449 ....... ____ ........... 
2548 
2649 

:2880 ....... - ... 2i-iT ....... 7-Mar 1412770 1.53 
Total (gallons) 2741 

Time Weighted Average (gpm) 0.95 



PILOT TEST ANALYSIS WORKSHEETS (AOC-2) PUMP TEST SHEET 2 OF 6 

AQUIFER PUMP TEST (USING OPE) 

FLOW RATE DATA 

FORMOSA PLANT 

POINT COMFORT, TX 

3000 

2500 

"' r:: 
.!! 2000 
iii 
.2! 
~ 

1500 
Q) 

> 
0 1000 
" ~ 
2 500 

{:. 
0 

0 500 

'E 
2.5 

a. 
.2! 
a. 2 
Q) 
~ 
(/) 
~ 1.5 
Q) 

a. 
3: 
0 1 u:: 
Q) 

"' "' 0.5 ~ 

Q) 

~ 
0 

0 500 

Total Recovery vs. Time 

iT 
! 

1000 1500 2000 2500 

Elapsed Time (minutes) 

Average Groundwater Extraction Rate Per Step 

-1-
i 
' I 

1000 1500 2000 2500 

Elapsed Time (minutes) 

Test Date: Mar. 5, 2014 

Test Wells: A2-EP-1 & 2 

3000 3500 

3000 3500 

II 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-2) PUMP TEST SHEET 3 OF 6 

AQUIFER PUMP TEST (USING OPE) 

DATA ANALYSIS WORKSHEET 

FORMOSA PLANT 

Test Date: Mar. 5, 2014 

Test Wells: A2·EP-1 & 2 

POINT COMFORT, TX 

~~--------~~--~·--------~--------·-------··--, ... 

T ~ :-:-::':'-2'-'. 3';-0-'Q,__ 
1440 •4.1r•slog 

S = 2. 25 T t 0 

7.481 • r 2 

K ~ ::-::c"-T ---:-
7.481 • b v=Ki 

4n f i 
Q = 2.30 * Lo2.2;TI) 

g r· S 

Cooper- Jacob Approximation 

•.·L---~--~--------~2~~co~n~si~St~e~ni~I~II~IU~~~------------------J 
. ·. ·.. ' .. 

''P= Tr~Iis~isSivity (~dlft) 
S ·= S~of,f!geiJoeffici~nt{unitless) 
Q ·"' P.U!ppingll,a[e (Sp~) 
K '5 J!yilraulic Conduc(ivity (ft!day) .·. 

• _:tO· ~-- Jj~:~~:-~~~~-~-.-:at _~!~!_~~-?fioll_ of.~~-~i'[~ht -!ine With ):era :_dnn~4oWll '_(days) 
·-· __ f:l_1o~t~~~-do·W~.-~di~~~~-by_strai~_~t_i!tJ~ over:-one'log.qYcle·(ft) - ·

r.=_-~i$J~.n~e;;rom· pi~~orp.~te[tO purl{ping wen {ft) 
b ~:_app_!}~~n~_a-_'Jqi~er tlti~kn~ss {ft) · 
i ~ hyo.rauli9'!l"'din~t(ft!ft) 
V ~ yelpCi~ {flux) o~.groundo/a:ter ac:foss aq~ifef:,(ft/day) 

Reference 

Drisco/f, Fletcher G. Groundwater and Wells 2nd Edition. St. Paul, MN: Johnson Filtration Systems Inc., 1986. 

!Piezometer I Q (gpm) I s,oo (feet) I r (feet) I to (min) I lo (days) I T (gpd/ft) I T (ft'/day) I S I K (ftlday) 

1.90 
1.90 
1.90 

1.400 
2.150 
1.900 

44 
25 
30 

10.5 
18 
6 

7.29E-03 
1.25E-02 

358 
233 
264 

47.9 
31.2 
35.3 

0.0004 
0.0014 

12.28 
8.00 

K (em/sec) = 3.45E-03 
K (ftlday) = 9.79 

Velocity, v 
v = 0.024 



PILOT TEST ANALYSIS WORKSHEETS (AOC-2} PUMP TEST SHEET 4 OF 6 

AQUIFER PUMP TEST (USING OPE) Test Date: Mar. 5, 2014 

DATA ANALYSIS WORKSHEET Test Wells: A2-EP-1 & 2 

FORMOSA PLANT 4Jl' Ts 
POINT COMFORT, TX Q =---* 

Log ( 2 2s r, ) 2.30 

2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 

r 2 S 

0.57 

0.72 0.00 5.41 40 0.57 0.00 4.25 

0.69 o.oo 5.15 45 0.56 0.00 4.22 

0.67 0.00 5.00 50 0.56 0.00 4.19 

0.66 0.00 4.91 55 0.56 0.00 4.17 

0.65 0.00 4.83 60 0.55 0.00 4.15 

0.64 0.00 4.77 65 0.55 0.00 4.13 

0.63 0.00 4.73 70 0.55 0.00 4.11 

0.63 0.00 4.69 75 0.55 0.00 4.10 

0.62 0.00 4.65 80 0.55 0.00 4.08 

0.62 0.00 4.62 85 0.54 0.00 4.07 

0.61 0.00 4.57 90 0.54 0.00 4.05 

0.60 0.00 4.52 95 0.54 0.00 4.04 

0.60 0.00 4.49 100 0.54 0.00 4.03 

0.60 0.00 4.45 110 0.54 0.00 4.01 

0.59 0.00 4.43 120 0.53 0.00 3.99 

0.59 0.00 4.40 130 0.53 0.00 3.97 

0.59 0.00 4.38 140 0.53 0.00 3.96 

0.58 0.00 4.36 160 0.53 0.00 3.93 

0.58 0.00 4.34 180 0.52 0.00 3.90 
200 0.52 0.00 3.88 

Estimated Long-Term Well Yield (based on Cooper- Jacob Approximation) 

7 j_-·, :·• •'i:· ,,i:···, .• ·.: .. _L··i:·.,i. 1 !i'•·•i 

: ~ 
1 

' I I : -r-~~~--~~~~~+~;~7~-:-~~~=Hf0~~ 
:~LLt l~::ltt!tllL!.JLt., .'WJ 1 i.il.l:!: 11 

. ;Note: fl~i-l-1 -.-1 ! \ i : I t ! I I i I i i ·1 i 1
1 

2 HThis ~ata. was de~ived by applying the. Cooper-Jacob~L~[~·-++--~I_!_:_j_LJ-1-!-~-+J 1 : , , 

lAppr~xJmatJon analys1_s to dat~ from a conventional pump testi 1 I ! ! : 1 1 
1 I j j : j I i llLL_1 ! i [ ' 

0 

H?~ta 1s prese~ted for ~nfo~ahonal purposes only. DPE resu\ts;.-+-t----~h--L-.! 1 f-J_r---f-J. ·-: -1-_'. I ; : -:~ 
(.~~Ill exec~?. ~~~~--~~-~-~~~ImaM~-... '"''T····· ...... J / ,I J ,i 11 [ ) ,i _! .1 ] ! _: I .! · ' 

0 20 40 60 80 100 

Time (days) 
120 140 160 180 200 





PILOT TEST ANALYSIS WORKSHEETS (AOC-2) 

AQUIFER PUMP TEST (USING OPE) 

TIME-DRAWDOWN DATA PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 

PUMP TEST SHEET 6 OF 6 

Test Date: Mar. 5, 2014 

Test Wells: A2-EP-1 & 2 
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ATTACHMENT 3 

High Vacuum DPE- Vacuum Data and Analysis 

PO Box 309 • Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
tniX(;j)~F~in<(•hliC(Om! •Nww.g~1lincolnc(mn 



PILOT TEST ANALYSIS WORKSHEETS (AOC-1) 

OPE PILOT TEST- VACUUM DATA 

FIELD DATA WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

1299 5523 1100 4594 

1404 5971 1180 4928 

285 16 25 25 
345 16 25 25 
405 16 25 25 
435 16 25 25 1854 7886 1570 6557 

885 15 34 34 1427 6071 1200 5012 

945 15 35 35 
1005 15 38 38 
1065 15 40 40 
1245 15 40 40 1692 7195 1410 5889 

1305 15 40 40 
1365 15 40 40 
1425 15 40 40 
1485 15 40 40 1866 7938 1570 6557 

1785 15 39 39 1536 6531 1300 5429 

2535 15 35 35 2499 10628 2190 9146 

2655 14 38 38 
2715 14 38 38 
2775 14 38 38 

15 13 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 14 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 12 13 0.00 0.0000 

15 12 13 0.00 0.0000 

15 13 14 0.00 0.0000 

15 14 14 0.00 0.0000 

15 14 14 0.00 0.0000 

15 14 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 13 14 0.00 0.0000 

15 14 15 0.00 0.0000 

16 15 15 0.05 0.0002 

16 15 15 0.05 0.0002 

16 16 16 0.05 0.0002 

1. Vo!atUe Organic Compound (VOC) concetrations were taken from the sum of the analytes using EPA Method T0-15. 

2. Ethylene Dichloride {EDC) cancenlratlons were by EPA Method T0-15 analyses. 

OPE SHEET 1 OF 4 

Test Date: 27~Feb 

Test Wells: A1-EP-1 & 2 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3. Sample resu!ls in this table, reading from lop to bottom, refer, in order, to samples 600-87964-1 through 6 and 600-88118-1 through 3 in lha certified lab reports in Attachmenl4 . 

• • 
• • • 
• 
• • 
• • • 
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PILOT TEST ANALYSIS WORKSHEETS(AOC-1) OPE SHEET 2 OF 4 
OPE PILOT TEST· VACUUM DATA 
WELLHEAD VACUUM AND PID READINGS (OPE TESTING) 
FORMOSA PLANT 

Test Date: 27-Feb-14 
Test Wells: A1-EP-1 & 2 

POINT COMFORT, TX 

Wellhead Vacuum Readings (AOC-1) 

Pilot Testing Period (AOC-1) 
. 

,.,_~ Step 3 J :;;..;:; 
c ~ 

~"" -.--MPK1 Vacuum 1 Step21 .......,_ MP-2 Vacuum 

~MP-3 Vacuum 

·:~Step1 ---+--MP-4 Vacuum 
-a-Applied Wellhead Vac. {avg) 

20 

18 
.;, 
.<: 

16 :§. 
14 E 

" 12 " u 

10 ~ 
"tl 

8 .~ 
'ii 

6 c. 
<( 

4 ~ 

"' m 
2 -~ 
0 ~ 

0.06 
u 
~ 0.05 
g 
~ 0.04 
"' c 
'5 

0.03 m 
~ 

"' E 0.02 
" " u 

0.01 :!: 
a. ::;; 

0.00 
0 500 1,000 1,500 2,000 2,500 3,000 3,500 

Elapsed Time (minutes) 

Soil Vapor Flow from Extraction Wells 50 
45 
40 

I 35 
~ 30 

'* 
25 

"' 20 
~ 
0 15 ;;: 

10 

5 
0 

0 500 1,000 1,500 2,000 2,500 3,000 3,500 
Elapsed Time (minutes) 

Recovered Soil Vapor EDC Concentrations 3,010 

'E 2,510 
c. .e, 
c 2,010 
0 

~ 1,510 '2 

i i i :--'-+~~~-

i_U_i_. _!_]_!"--!c._, '~.~~:..-F--, I ! . . 
i , . ~. I . , ~ L_L____i_~ __ ,_!_i_i_i_L_) __ ~ 

~ 
u 
c 1,010 0 
() 

510 : ; ' ' : 
l____!.___~L__· 

I , 

10 
0 500 1,000 1,500 2,000 2,500 3,000 3,500 

Elapsed Time (minutes) 



PILOT TEST ANALYSIS WORKSHEETS (AOC-1) 

OPE PILOT TEST· VACUUM DATA 

RADIUS OF INFLUENCE PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 

0.50 

0.45 

"J 
0.40 

~ 
0.35 

g 0.30 

E 
0.25 

" 0.20 
" () 0.15 
~ 

0.10 

0.05 

0.00 

§ 0.1000 

" () 

~ 
ll 0.0100 
.t! 
"iii 
E 
:; 0.0010 
z 

0.0001 

0 10 20 

0 10 20 

OPE ROI· STANDARD VACUUM ANALYSIS 

50 

OPE ROI· NORMALIZED VACUUM ANALYSIS 

30 40 50 

Radial Distance (feet) 

OPE SHEET 3 OF 4 

Test Date: 27-Feb-14 

Test Wells: A 1-EP-1 & 2 

' . 
1 I ' 

• OPE Data- Raw ROl Plot t 

60 70 

60 70 
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PILOT TEST ANALYSIS WORKSHEETS AOC-1) 

OPE PILOT TEST· VACUUM DATA 
VAPOR PHASE AND LNAPL RECOVERY WORKSHEET 

FORMOSA PLANT 
POINT COMFORT, TX 

EDC 
(mg/m3

) 

4,761 
15 Lab 40 1,299 4,594 
70 Lab 38 1,404 4,928 

125 Lab 25 1,749 6,181 
435 Lab 25 1,854 6,557 
885 Lab 34 1,200 1,427 5,012 
1245 Lab 40 1,410 1,692 5,889 
1485 Lab 40 1,570 1,866 6,557 
1785 Lab 39 1,300 1,536 5,429 
2535 Lab 35 2,190 2,499 9,146 

voc 
(mg/m3

) 

5,747 
5,523 
5,971 
7,437 

7,886 
6,071 
7,195 
7,938 

6,531 

10,628 

0.6957 

0.6947 

0.5717 
0.6259 
0.6424 
0.8715 
0.9733 
0.7842 
1.1889 

Notes: 1. Estimate (Est.) concentrations were approximated by extrapolation from laboratory values. 

0.8364 0.1761 
0.8417 0.6373 
0.6879 0.5804 
0.7527 3.0937 
0.7782 4.7561 
1.0649 4.5417 
1.1783 3.6895 
0.9434 4.3937 
1.3816 12.3320 

2. Volalile Organic Compound (VOC) concentrations were taken from !he sum of !he ana lyles using EPA Me!hod T0-15. 

Extracted Mass Recovery of EDC 
1.4 

0.1762 
0.8135 
1.3939 
4.4877 
9.2438 
13.7855 
17.4750 
21.8687 

34.2007 

OPE SHEET 4 OF 4 

Test Date: 27-Feb-14 

Test Wells: A1-EP-1 & 2 

0.2122 0.212 
0.7691 0.981 
0.7011 1.682 
3.7216 5.404 
5.7408 11.145 
5.5292 16.674 
4.4863 21.160 
5.3042 26.465 
14.5310 40.996 

i ' : l : ! 60 

50 ... 
@. 

.. 1.2 ~ 

g ~~i--r~;---r-~-t~r-----:--r~~-,--;---;~J::;:;;;..;;;;;::; · ;---i----J-·-·r-+-~' 
; : i ! 

~ 
1.0 

0: 0.8 i!' 
~ 0.6 0 
u • 0: 0.4 
(} 
c 
w 0.2 

0.0 
0 500 

E 2,500 

•• 0. 
8 
c 2,000 
0 

~ 
1,500 'E • ~<"': u c 

0 1,000 
(} 

' ~ 
0. 500 ::: 

0 
0 500 

:--+.......,..-;--"~:,~-~-~--1L__C 40 
I . 

30 

20 

LL_:_· __ Ll_j_: 
r-+-t-, ! I I ' 

10 

0 
1,000 1,500 2,000 2,500 3,000 3,500 

Elapsed Time (minutes) 

ECD Concentrations in Recovered Soil Vapor 
i 

' ' : .. 

: ': l 
~-~'--...!. ! 

' ! i i --,- ' !--i 
I I ' 

i ~ 
c_cl 
I . 

! 
1,000 

! ·. I 

~: ! 
,...., 
' ' ! I 

! i 
~ ' i 

j 

I 
' 

_w . . ' 

' ' I Li I 
' I I I 
~~-~~+-~-+-r~--+~~--7-~ 

' 
1,500 2,000 2,500 3,000 3,500 

Elapsed Time {minutes) 

i!' • > 
0 
u • "' 0 

" w 

~ 



PILOT TEST ANALYSIS WORKSHEETS (AOC-2) 

OPE PILOT TEST- VACUUM DATA 

FIELD DATA WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

1200 51 51 
1260 51 51 
1320 52 52 1.61 6.90 1.13 4.72 

1500 53 53 
1560 54 54 
1620 55 55 0.79 3.37 0.337 1.41 

1680 54 54 
1920 55 55 0.91 3.91 0.372 1.55 

1980 57 57 
2460 57 57 0.91 3.90 0.359 1.50 

2520 58 58 
2580 55 55 
2640 54 54 
2700 58 58 
2760 64 64 0.50 2.16 0.167 0.70 

2820 65 65 

Notes: 

12 
12 
12 
12 
12 
12 
12 
12 
12 
11 
11 
11 
11 
11 
11 
11 

1. Analyses indicated as VOC were obtained by the sum Of EPA Method T0-15. 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

. 11 
11 
11 
11 
11 

2. Analyses labeled as EDC indicate results of laboratory testing for Ethylene Dichloride. 

12 0.05 
12 0.05 
12 0.05 
12 0.05 
12 0.05 
12 0.05 
12 0.05 
12 0.05 
12 0.05 
11 0.07 
11 0.07 
11 0.07 
11 . 0.07 

11 0.07 
11 0.07 
11 0.07 

0.0003 
0.0003 
0.0003 
0.0003 
0.0003 
0.0003 
0.0003 
0.0003 
0.0003 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0.0005 
0,0005 

OPE SHEET 1 OF 4 

Test Date: Mar. 5, 2014 

Test Wells: A2-EP-1 & 2 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0003 
0.0003 
0.0004 
0.0004 
0.0004 
0.0004 
0.0004 
0.0004 
0.0004 

3. Sample results in this table, reading from top to boltom, refer, in order, to samples 600-88460-1 through 6 and 600-88461-1 through 5 in the certified lab reports In Attachment 5 . 

• • • • 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-2) 

OPE PILOT TEST- VACUUM DATA 

WELLHEAD VACUUM AND PID READINGS {OPE TESTING) 

FORMOSA PLANT 

POINT COMFORT, TX 

Wellhead Vacuum Readings {AOC-2) 

'J 
~ 

0.25 

" 0.20 
0 

1l, 
c 0.15 
'5 
~ 
"' 0.10 
E 
~ 

~ 0.05 

"-::;; 
0.00 

70.0 

60.0 

;[ 50.0 
u 

.!!!. 40.0 
2! ro 

"' 30.0 

~ 20.0 u: 
10.0 

0.0 

0 

0 

PUot Testing eriod (AOC-2) 

' !"-.. Step 3 

8' ~ 
......-MPN1 Vacuum 

-+-MP-2 Vacuum 

" N Step 2 ------ <==W-=MP-3 Vacuum 

1"--- __.,_MP-4 Vacuum 

....... H Step 1 
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OPE PILOT TEST -VACUUM DATA 

RADIUS OF INFLUENCE PLOTS 

FORMOSA PLANT 

Test Date: Mar. 5, 2014 

Test Wells: A2·EP·1 & 2 
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PILOT TEST ANALYSIS WORKSHEETS (AOC-2) 

OPE PILOT TEST- VACUUM DATA 

VAPOR PHASE AND LNAPL RECOVERY WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

0 Lab 26 274 328 1,144 

60 Lab 47 2.58 4.11 10.77 

150 Lab 39 0.79 1.28 3.32 

510 Lab 41 0.36 0.83 1.50 

1140 Lab 50 0.53 0.90 2.21 

1320 Lab 52 1.13 1.61 4.72 

1620 Lab 55 0.34 0.79 1.41 

1920 Lab 55 0.37 0.91 1.55 

2460 Lab 57 0.36 0.91 1.50 

2760 Lab 64 0.17 0.50 0.70 

1,403 0.1103 0.1352 0.0000 
17.58 0.0019 0.0031 0.0561 

5.49 0.0005 0.0008 0.0018 
3.55 0.0002 0.0006 0.0021 

3.84 0.0004 0.0007 0.0034 

6.90 0.0009 0.0013 0.0020 

3.37 0.0003 0.0007 0.0030 
3.91 0.0003 0.0008 0.0015 

3.90 0.0003 0.0008 0.0029 
2.16 0.0002 0.0005 0.0012 

Notes: 1. Volatile Organic Compound (VOC) concetralions were taken from the sum of the analytes using EPA Method T0·15. 
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